




RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

.......................... DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD J-15965 * 
* 11/4/08 Pre-project (on-site) t 

* 100-yr Basin 100 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MWBlH100.DAT 
TIME/DATE OF STUDY: 09:17 11/04/2008 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE, SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

............................................................................ 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
------------------------------==-===--------=---------==---------==--------- .............................. 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
s. C. S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 813.00 
DOWNSTREAM ELEVATION(FEET) = 780.00 
ELEVATION DIFFERENCE(FEET) = 33.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND,FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 101.00 TO NODE 105.00 IS CODE = 51 
............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM(FEET) = 500.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00 CHANNEL SLOPE = 0.4667 
CHANNEL BASE(FEET) = 15.00 " Z "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXI& DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.358 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.48 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.83 
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL; TIME (MIN. ) = 2.61 1 

Tc(M1N.) = 9.30 
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 4.01 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE(CFS) = 4.39 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.06 FLOW VELOCITY (FEET/SEC. ) = 4.54 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 700.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcccec 

............................................................................ ........................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.30 
RAINFALL INTENSITY(INCH/HR) = 6.36 
TOTAL STREAM AREA(ACRES) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 

............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 



UPSTREAM ELEVATION (FEET) = 694 .OO 
DOWNSTREAM ELEVATION(FEET) = 660.00 
ELEVATION DIFFERENCE(FEET) = 34.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USEDIN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.71 
TOTAL AREA(ACRES) = 0.30 TOTALRUNOFF(CFS) = 0.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM(FEET1 = 500.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00 CHANNEL SLOPE = 0.3556 
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.436 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.79 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.08 
AVERAGE FLOW DEPTH (FEET) = 0.04 TRAVEL TIME (MIN.) = 2.44 
Tc(M1N.) = 9.12 
SUBAREA AREA (ACRES) = 3.20 SUBAREARUNOFF(CFS) = 6.18 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 3.50 PEAK FLOW RATE(CFS) = 6.76 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.06 FLOW VELOCITY (FEET/SEC. ) = 3.86 
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 105.00 = 550.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 1 
~---.~~-~~..~~..~......~.....~~~..---~~-----~~---~--~----------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
> > > > > A N D  COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

--------------------------------------------------------------------=------- .................................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.12 
RAINFALL INTENSITY(INCH/HR) = 6.44 
TOTAL STREAM AREA(ACRES) = 3.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.76 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 4.39 9.30 6.358 2.30 
2 6.76 9.12 6.436 3.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 11.06 9.12 6.436 
2 11.06 9.30 6;358 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 11.06 Tc(M1N.) = 9.30 
TOTAL AREA (ACRES) = 5.80 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 700.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 51 

---~.-..~..~.~.----~~--.....~..--~~--------------~----~--~~----------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)CCCCC 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 500.00 DOWNSTREAM(FEET) = 478.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.1100 
CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.965 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.90 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.46 
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME (MIN. ) = 0.96 
Tc(M1N.) = 10.26 
SUBAREA AREA(ACRES) = 5.40 SUBAREA RUNOFF (CFS) = 9.66 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRE.7) = 11.20 PEAK FLOW RATE (CFS) = 20.04 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.15 FLOW VELOCITY(FEET/SEC.) = 3.72 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 900.00 FEET. 

END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 11.20 TC(M1N.) = 10.26 
PEAK FLOW RATE (CFS) = 20.04 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

++*t**********+*r********* DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . .  
MEADOWOOD 5-15956 July 2009 * 

* 100-yr Pre-project (on-site) 
* Drainage Basin 200 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW200100.DAT 
TIME/DATE OF STUDY: 12:20 07/10/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
-~~.......~~---~-.......~~~~----.~---~--------~~---~~----------------------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 987.50 
DOWNSTREAM ELEVATION(FEET) = 950.00 
ELEVATION DIFFERENCE(FEET) = 37.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 201.00 TO NODE 204.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<c<c 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 950.00 DOWNSTREAM(FEET) = 530.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1405.00 CHANNEL SLOPE = 0.2989 
CHANNEL BASE(FEET) = 20.00 "2 "  FACTOR = 2.0 00 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.602 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.84 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.06 
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME (MIN. ) = 4.63 
Tc(M1N.) = 11.31 
SUBAREA AREA(ACRES) = 10.90 SUBAREA RUNOFF(CFS) = 18.32 
AREALAVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 11.10 PEAK FLOW RATE (CFS) = 18.65 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC. ) = 6.22 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 1505.00 FEET 

............................................................................ 

FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.31 
RAINFALL INTENSITY (INCH/HR) = 5.60 
TOTAL STREAM AREA (ACRES) = 11.10 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 202.00TONODE 203.00 ISCODE= 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScc<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00 



UPSTREAM ELEVATION (FEET) = 865.00 
DOWNSTREAM ELEVATION(FEET) = 825.00 
ELEVATION DIFFERENCE(FEET) = 40.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.341 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.137 

SUBAREA RUNOFF(CFS) = 0.49 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.49 

............................................................................ 

FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 825.00 DOWNSTREAM(FEET) = 530.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = 0.2950 
CHANNEL BASE (FEET) = 30.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.632 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.58 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.42 
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.1 = 4.88 
Tc(M1N.) = 11.22 
SUBAREA AREA (ACRES) = 6.90 SUBAREARUNOFF(CFS) = 11.66 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 7.10 PEAK FLOW RATE (CFS) = 12.00 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC. ) = 4.58 
LONGEST FLOWPATH FROM NODE 202.00 TO NODE 204.00 = 1090.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<cc< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.22 
RAINFALL INTENSITY (INCH/HR) = 5.63 
TOTAL STREAM AREA(ACRES) = 7.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.00 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) (ACRE) 

1 18.65 11.31 5.602 11.10 
2 12.00 11.22 5.632 7.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



** PEAK FLOW RATE TABLE.** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. (INCH/HOUR) 

1 30.50 11.22 5.632 
2 30.59 11.31 5.602 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 30.59 Tc(M1N.) = 11.31 
TOTAL AREA (ACRES) = 18.20 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 1505.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 204.00 TO NODE 209.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccc<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 530.00 DOWNSTREAM(FEET) = 477.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00 CHANNEL SLOPE = 0.0930 
CHANNEL BASE (FEET) = 15.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.170 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2900 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.46 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.34 
AVERAGE FLOW DEPTH(FEET) = 0.36 TRAVEL TIME (MIN.) = 1.50 
Tc(M1N.) = 12.81 
SUBAREA AREA(ACRES) = 6.50 SUBAREARUNOFF(CFS) = 9.75 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.297 
TOTAL AREA(ACRES) = 24.70 PEAK FLOW RATE (CFS) = 37.98 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.37 FLOW VELOCITY (FEET/SEC. ) = 6.50 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 209.00 = 2075.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 209.00 TO NODE 209.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.81 
RAINFALL INTENSITY(INCH/HR) = 5.17 
TOTAL STREAM AREA(ACRES) = 24.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 37.98 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD.INITIAL SUBAREA ANALYSIS<cccc 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 791.00 
DOWNSTREAM ELEVATION(FEET) = 750.00 
ELEVATION DIFFERENCE(FEET) = 41.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HO~) = 7.865 

SUBAREA RUNOFF (CFS) = 0.71 
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.71 

............................................................................ 

FLOW PROCESS FROM NODE 206.00 TO NODE 207.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 750.00 DOWNSTREAM(FEET) = 650.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.4762 
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.124 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.17 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.16 
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(M1N.) = 1.11 
Tc(M1N.) = 7.79 
SUBAREA AREA(ACRES) = 2.30 SUBAREA RUNOFF(CFS) = 4.92 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 2.60 PEAK FLOW RATE (CFS) = 5.56 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.05 FLOW VELOCITY (FEET/SEC. ) = 3.80 
LONGEST FLOWPATH FROM NODE 205.00 TO NODE . 207.00 = 310.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 207.00 TO NODE 208.00 IS CODE = 51 

~~..~~~------~...~...-~.~~.~.~....~....~-----~~~-----~~--------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

------------------------------------------------------------------========== .................................................................. 
ELEVATION DATA: UPSTREAM(FEET) = 650.00 DOWNSTREAM(FEET) = 578.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE = 0.1532 
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.338 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.35 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.05 
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME (MIN. ) = 1.55 
Tc(M1N.) = 9.34 
SUBAREA AREA (ACRES) = 13.40 SUBAREA RUNOFF(CFS) = 25.48 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 16.00 PEAK FLOW RATE(CFS) = 30.42 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0 . 2 4  FLOW VELOCITY (FEET/SEC. ) = 6 . 2 1  
LONGEST FLOWPATH FROM NODE 2 0 5 . 0 0  TO NODE 2 0 8 . 0 0  = 7 8 0 . 0 0  FEET 

.......................................................................... 

FLOW PROCESS FROM NODE 2 0 8 . 0 0  TO NODE 2 0 9 . 0 0  IS CODE = 5 1  
------------------------~~-----------~-~~~---.~..~---~~-..~.---~~--~...~---- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 5 7 8 . 0 0  DOWNSTREAM(FEET) = - 4 7 7 . 0 0  
CHANNEL LENGTH THRU SUBAREA(FEET) = 1 0 7 0 . 0 0  CHANNEL SLOPE = 0 .0944  
CHANNEL BASE(FEET) = 2 0 . 0 0  "Z" FACTOR = 3 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUMDEPTH(FEET) = 1 0 . 0 0  

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 5 . 2 7 1  
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2800  
S.C.S. CURVE NUMBER (AMC 11) = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3 6 . 4 7  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5 . 7 7  
AVERAGE FLOW DEPTH(FEET) = 0 . 3 0  TRAVEL TIME(M1N.) = 3 . 0 9  
Tc(M1N.) = 1 2 . 4 3  
SUBAREA AREA(ACRES1 = 8 . 2 0  SUBAREA RUNOFF (CFS) = 1 2 . 1 0  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 2 9 3  
TOTAL AREA(ACRES) = 2 4 . 2 0  PEAK FLOW RATE (CFS) = 3 7 . 4 0  

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0 . 3 1  FLOW VELOCITY (FEET/SEC. ) = 5 . 7 7  
LONGEST FLOWPATH FROM NODE 2 0 5 . 0 0  TO NODE 2 0 9 . 0 0  = 1 8 5 0 . 0 0  FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2 0 9 . 0 0  TO NODE 2 0 9 . 0 0  IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2  
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2  ARE: 
TIME OF CONCENTRATION(M1N.) = 1 2 . 4 3  
RAINFALL INTENSITY(INCH/HR) = 5 . 2 7  
TOTAL STREAM AREA (ACRES) = 24  . 2  0  
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3 7 . 4 0  

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 3 7 . 9 8  1 2 . 8 1  5 . 1 7 0  2 4 . 7 0  
2  3 7 . 4 0  1 2 . 4 3  5 . 2 7 1  2 4 . 2 0  

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2  STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 7 4 . 6 5  1 2 . 4 3  5 . 2 7 1  



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 74.66 Tc(M1N.) = 12.81 
TOTAL AREA (ACRES) = 48.90 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 209.00 = 2075.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 209.00 TO NODE 210.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 477.00 DOWNSTREAM(FEET) = 430.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00 CHANNEL SLOPE = 0.0587 
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.718 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2800 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 83.39 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.83 
AVERAGE FLOW DEPTH(FEET) = 0.58 TRAVEL TIME (MIN. ) = 1.95 
Tc(M1N.) = 14.76 
SUBAREA AREA (ACRES) = 13.20 SUBAREARUNOFF(CFS) = 17.44 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.292 
TOTAL AREA (ACRES) = 62.10 PEAK FLOW RATE(CFS) = 85.58 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.58 FLOW VELOCITY(FEET/SEC.) = 6 . 9 1  
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 2875.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 62.10 TC(M1N.) = 14.76 
PEAK FLOW RATE (CFS) = 85.58 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

san Diego, California 92110 
619-291-0707 Fax 619-291-4165 

.......................... DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 11/05/08 * 
* 100-yr Pre-project (on-site) * 
* Drainage Basin 300 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MWB3H100.DAT 
TIME/DATE OF STUDY: 10:53 11/14/2008 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
~.~..~~~~----~.~~--------- . . . .~--~~----~. . .~~-~~--------~-------~----~------  

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY W A L  "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) --- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S. C. S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 822.50 
DOWNSTREAM ELEVATION(FEET) = 780.00 
ELEVATION DIFFERENCE(FEET) = 42.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<ccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<c<cc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM(FEET) = 545.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1005.00 CHANNEL SLOPE = 0.2338 
CHANNEL BASE(FEET) = 20.00 " Z "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.934 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.15 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.58 
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(M1N.) = 3.66 
Tc(M1N.) = 10.34 
SUBAREAAREA(ACRES) = 10.60 SUBAREA RUNOFF(CFS) = 18.87 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 10.80 PEAK FLOW RATE(CFS) = 19.23 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC . ) = 6.01 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 1105.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 302.00 TO NODE 306.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

--------------------------------------------------------------============== .............................................................. 
ELEVATION DATA: UPSTREAM(FEET) = 545.00 DOWNSTREAM(FEET) = 426.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00 CHANNEL SLOPE = 0.0895 
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.672 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.09 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.77 
AVERAGE FLOW DEPTH(FEET) = 0.24 TRAVEL TIME(M1N.) = 4.65 
Tc(M1N.) = 14.99 
SUBAREA AREA(ACRES) = 24.00 SUBAREA RUNOFF(CFS) = 31.39 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.286 
TOTAL AREA (ACRES) = 34.80 PEAK FLOW RATE (CFS) = 46.53 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.28 FLOW VELOCITY (FEET/SEC. ) = 5.40 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00,= 2435.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 14.99 
RAINFALL INTENSITY(INCH/HR) = 4.67 
TOTAL STREAM AREA(ACRES) = 34.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 46.53 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C 

FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 827.00 
DOWNSTREAM ELEVATION(FEET) = 810.00 
ELEVATION DIFFERENCE(FEET) = 17.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 810.00 DOWNSTREAM(FEET) = 540.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 928.00 CHANNEL SLOPE = 0.2909 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.379 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.82 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.03 
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN. ) = 2.56 
Tc(M1N.) = 9.25 
SUBAREA AREA (ACRES) = 8.60 SUBAREARUNOFF(CFS) = 16.46 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 8.80 PEAK FLOW RATE(CFS) = 16.84 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.21 FLOW VELOCITY (FEET/SEC. ) = 7.74 
LONGEST FLOWPATH FROM NODE 303.00 TO NODE 305.00 = 1028.00 FEET 

........................................................................... 

FLOW PROCESS FROM NODE 305.00 TO NODE 306.00 IS CODE = 51 
--~....~.~.-~-.---~-~-.~.~.....~.-~------~----~..~~-----~----~.-~---~-~----~ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<cc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 540.00 DOWNSTREAM(FEET) = 426.00 
CHANNEL LENGTHTHRUSUBAREA(FEET) = 1300.00 CHANNEL SLOPE = 0.0877 
CHANNEL BASE(FEET) = 20.00 " 2 "  FACTOR = 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.988 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2900 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.70 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.04 
AVERAGE FLOW DEPTH (FEET) = 0.26 TRAVEL TIME (MIN. ) = 4.30 
Tc(M1N.) = 13.54 
SUBAREA AREA (ACRES) = 14.90 SUBAREARUNOFF(CFS) = 21.55 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.294 
TOTAL AREA (ACRES) = 23.70 PEAK FLOW RATE(CFS) = 34.72 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.30 FLOW VELOCITY (FEET/SEC. ) = 5.49 
LONGEST FLOWPATH FROM NODE 303.00 TO NODE 306.00 = 2328.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cccc 
>>>>>ANE COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 13.54 
RAINFALL INTENSITY ( INCH/HR) = 4 .99 
TOTAL STREAM AREA(ACRES) = 23.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.72 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 46.53 14.99 4.672 34.80 
2 34.72 13.54 4.988 23.70 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 76.76 13.54 4.988 
2 79.05 14.99 4.672 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 79.05 Tc(M1N.) = 14.99 
TOTAL AREA(ACRES) = 58.50 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 = 2435.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 58.50 TC(M1N.) = 14.99 
PEAK FLOW RATE(CFS) = 79.05 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

ves. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING'COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

t * * * * * * * * t * *+ *++ t++* * f t t t t  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 11/05/08 * 
* 100-yr Pre-project (on-site) * 
* Drainage Basin 400 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: 400.DAT 
TIME/DATE OF STUDY: 11:05 11/07/2008 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
--.--.--.--..----.--.--------.--..-.--.------------------------------------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRA!JIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MRNUAL vC"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 O.Ol8/O.Ol8/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21 

...-......-.--.--..-..-.--..------------------------------------------------ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 506.00 
DOWNSTREAM ELEVATION(FEET) = 480.00 
ELEVATION DIFFERENCE(FEET) = 26.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.8. IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 51 

......---~-...~.--~~~~.....~---~-~...---~----~---~---------~~~-------~------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 430.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 305.00 CHANNEL SLOPE = 0.1639 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.717 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S .C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.10 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.74 
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(M1N.) = 1.85 
Tc(M1N.) = 8.54 
SUBAREA AREA (ACRES) = 1.60' SUBAREA RUNOFF (CFS) = 3 .22 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 1.80 PEAK FLOW RATE(CFS) = 3.63 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.10 FLOW VELOCITY (FEET/SEC. ) = 3.43 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 405.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 430.00 DOWNSTREAM(FEET) = 384.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 925.00 CHANNEL SLOPE = 0.0497 
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 1.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.377 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.70 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.38 
AVERAGE FLOW DEPTH(FEET) = 0.46 TRAVEL TIME (MIN. ) = 3.52 
Tc(M1N.) = 12.06 
SUBAREA AREA (ACRES) = 9.30 SUBAREA RUNOFF (CFS) = 14.00 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.283 
TOTAL AREA(ACRES) = 11.10 PEAK FLOW RATE(CFS) = 16.90 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.58 FLOW VELOCITY(FEET/SEC.) = 4.98 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 1330.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 11.10 TC(M1N.) = 12.06 
PEAK FLOW RATE (CFS) = 16.90 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

ver. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING C O M P K  
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

* * * * * * * * * * * * * * * * * + + + * + + * * *  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 July 2009 * 
100-yr Pre-project (on-site) * 
Drainage Basin 700A * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW700AOO.DAT 
TIME/DATE OF STUDY: 20:19 07/16/2009 

............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

............................................................................ 
2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScc<cc 

............................................................................ ............................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 1 0 0 . 0 0  
UPSTREAM ELEVATION (FEET) = 7 7 0 . 0 0  
DOWNSTREAM ELEVATION(FEET) = 7 4 0 . 0 0  
ELEVATION DIFFERENCE(FEET) = 3 0 . 0 0  
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6 . 6 8 4  
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, l o . % ,  IS USED IN Tc CALCULATION! 

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 7 . 8 6 5  
SUBAREA RUNOFF (CFS) = 1 . 4 2  
TOTAL AREA (ACRES) = 0 . 6 0  TOTALRUNOFF(CFS) = 1 . 4 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7 0 1 . 0 0  TO NODE 7 0 2 . 0 0  IS CODE = 5 1  

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 7 4 0 . 0 0  DOWNSTREAM(FEET) = 3 5 0 . 0 0  
CHANNEL LENGTH THRU SUBAREA(FEET) = 2 2 3 0 . 0 0  CHANNEL SLOPE = 0 . 1 7 4 9  
CHANNELBASE(FEET) = 3 . 0 0  "Z"FACTOR= 4 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUM DEPTH(FEET) = 5 . 0 0  

l o o  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 5 . 9 4 2  
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = , 3 1 0 0  
S.C.S. CURVE NUMBER (AMC 1 = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3 7 . 2 7  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1 0 . 2 1  
AVERAGE FLOW DEPTH(FEET) = 0 . 6 5  TRAVEL TIME(M1N.) = 3 . 6 4  
Tc(M1N.) = 1 0 . 3 3  
SUBAREA AREA (ACRES) = 3 8 . 4 0  SUBAREARUNOFF(CFS) = 7 0 . 7 3  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 3 1 0  
TOTAL AREA (ACRES) = 3 9 . 0 0  PEAK FLOW RATE (CFS) = 7 1 . 8 0  

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0 . 9 0  FLOW VELOCITY(FEET/SEC.) = 1 2 . 1 8  
LONGEST FLOWPATH FROM NODE 7 0 0 . 0 0  TO NODE 7 0 2 . 0 0  = 2 3 3 0 . 0 0  FEET. 

rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 702.00TONODE 7 0 4 . 0 0  ISCODE= 5 1  

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 3 5 0 . 0 0  DOWNSTREAM(FEET) = 3 3 9 . 1 0  
CHANNEL LENGTH THRU SUBAREA(FEET) = 3 3 0 . 0 0  CHANNEL SLOPE = 0 . 0 3 3 0  
CHANNEL BASE(FEET) = 1 0 . 0 0  " 2 "  FACTOR = 3 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUM DEPTH(FEET) = 1 0 . 0 0  

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 5 . 6 4 3  
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = , 3 1 0 0  
S .C. S. CURVE NUMBER (AMC 11) = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7 8 . 1 0  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6 . 4 1  
AVERAGE FLOW DEPTH(FEET) = 0 . 9 5  TRAVEL TIME(M1N.) = 0 . 8 6  
Tc(M1N.) = 1 1 . 1 8  
SUBAREA AREA(ACRES) = 7 . 2 0  SUBAREA RUNOFF(CFS) = 1 2 . 6 0  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 3 1 0  
TOTAL AREA (ACRES) = 4 6 . 2 0  PEAK FLOW RATE (CFS) = 8 0 . 7 9  



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.96 FLOW VELOCITY(FEET/SEC.) = 6.50 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 704.00 = 2660.00 FEET. 

........................................................................... 

FLOW PROCESS FROM NODE 704.00 TO NODE 710.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) c c c c c  

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 339.10 DOWNSTREAM(FEET) = 327.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 190.00 CHANNEL SLOPE = 0.0637 
CHANNEL BASE (FEET) = 4.00 "Z" FACTOR = 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.532 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3100 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 81.13 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.06 
AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME (MIN. ) = 0.35 
Tc(M1N.) = 11.53 
SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 0.69 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310 
TOTAL AREA (ACRES) = 46.60 PEAK FLOW RATE (CFS) = 80.79 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 1.18 FLOW VELOCITY (FEET/SEC. ) = 9.08 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 710.00 = 2850.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 710.00 TO NODE 710.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<ccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.53 
RAINFALL INTENSITY(INCH/HR) = 5.53 
TOTAL STREAM AREA(ACRES) = 46.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 80.79 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 706.00 TO NODE 708.00 IS CODE = 21 

~-~-------~---------------------------~~----~.~.. .~---~-~.~--------~.~--~~~~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3100 
S.C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 538.00 
DOWNSTREAM ELEVATION(FEET) = 520.00 
ELEVATION DIFFERENCE(FEET) = 18.00 
SUBAREA OVERLAND TIME OF FLOWCMIN.) = 6.601 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.929 
SUBAREA RUNOFF (CFS) = 0.74 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.74 

............................................................................. 

FLOW PROCESS FROM NODE 708.00 TO NODE 710.00 IS CODE = 51 
-----.-----~~----~----.~~.~.~-----~----. .~.~.~----~-----~--~~----~---------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 520.00 DOWNSTREAM(FEET) = 327.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00 CHANNEL SLOPE = 0.1379 
CHANNEL BASE(FEET) = 10.00 " 2 "  FACTOR = 14.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.615 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.25 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.00 
AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME (MIN. ) = 4.67 
Tc(MIN.1 = 11.27 
SUBAREA AREA(ACRES) = 15.20 SUBAREA RUNOFF(CFS) = 26.46 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310 
TOTAL AREA (ACRES) = 15.50 PEAK FLOW RATE (CFS) = 26.98 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.31 FLOW VELOCITY (FEET/SEC. ) = 6.07 
LONGEST FLOWPATH FROM NODE 706.00 TO NODE 710.00 = 1500.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 710.00 TO NODE 710.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE~cc~c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.27 
RAINFALL INTENSITY (INCH/HR) = 5.62 
TOTAL STREAM AREA(ACRES) = 15.50 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 26.98 

+ *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER I CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 80.79 11.53 5.532 46.60 
2 26.98 11.27 5.615 15.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 105.93 11.27 5.615 
2 107.37 11.53 5.532 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 1 0 7 . 3 7  TC (MIN.) = 1 1 . 5 3  
TOTAL AREA(ACRES) = 6 2 . 1 0  
LONGEST FLOWPATH FROM NODE 7 0 0 . 0 0  TO NODE 7 1 0 . 0 0  = 2 8 5 0 . 0 0  FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 710.00 TO NODE 7 1 2 . 0 0  IS CODE = 5 1  

............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccc<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 3 2 7 . 0 0  DOWNSTREAM(FEET) = 2 9 0 . 0 0  
CHANNEL LENGTH THRU SUBAREA(FEET) = 7 3 0 . 0 0  CHANNEL SLOPE = 0 . 0 5 0 7  
CHANNEL BASE (FEET) = 2 . 0 0  "Z" FACTOR = 4 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUM DEPTH(FEET) = 1 0 . 0 0  

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 5 . 1 4 0  
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = , 3 1 0 0  
S.C.S. CURVE NUMBER (AMC 11) = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1 1 5 . 1 8  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8 .74  
AVERAGE FLOW DEPTH(FEET) = 1 . 5 8  TRAVEL TIME (MIN. ) = 1 . 3 9  
Tc(M1N.) = 1 2 . 9 2  
SUBAREA AREA(ACRES) = 9 . 8 0  SUBAREA RUNOFF(CFS) = 1 5 . 6 2  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 3 1 0  
TOTAL AREA (ACRES) = 7 1 . 9 0  PEAK FLOW RATE (CFS) = 1 1 4 . 5 5  

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 1 . 5 8  FLOW VELOCITY (FEET/SEC. ) = 8 . 7 5  
LONGEST FLOWPATH FROM NODE 7 0 0 . 0 0  TO NODE 7 1 2 . 0 0  = 3 5 8 0 . 0 0  FEET. 

......................................................................... 

FLOW PROCESS FROM NODE 7 1 2 . 0 0 T O N O D E  7 1 2 . 0 0  ISCODE= 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<cc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3  
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 1 2 . 9 2  
RAINFALL INTENSITY (INCH/HR) = 5 . 1 4  
TOTAL STREAM AREA(ACRES) = 7 1 . 9 0  
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1 1 4 . 5 5  

........................................................................... + 
I Flow Information From Node Number 506  I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5 0 6 . 0 0  TO NODE 5 0 6 . 0 0  IS CODE = 7  

............................................................................ 
>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

............................................................................ ............................................................................ 
USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 1 7 . 1 8  RAIN INTENSITY(INCH/HOUR) = 4 . 2 8  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 712.00 TO NODE 712 .OO IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 17.18 
RAINFALL INTENSITY(INCH/HR) = 4.28 
TOTAL STREAM AREA (ACRES) = 88.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 110.57 

............................................................................ 

I Flow Information From Node Number 604 I 
I I 
I I 

............................................................................. 

FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE = 7 
............................................................................ 

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
............................................................................ ------------------- 
USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(MIN) = 15.71 RAIN INTENSITY(INCH/HOUR) = 4.53 
TOTAL AREA(ACRES) = 32 .OO TOTAL RUNOFF(CFS) = 38.05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cc<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 15.71 
RAINFALL INTENSITY ( INCH/HR) = 4.53 
TOTAL STREAM AREA(ACRES) = 32.00 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 38.05 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 114.55 12.92 5.140 71.90 
2 110.57 17.18 4.278 88.10 
3 38.05 15.71 4.533 32.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 229.03 12.92 5.140 
2 240.16 15.71 4.533 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 241.82 Tc(M1N.) = 17.18 
TOTAL AREA (ACRES) = 192.00 
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 712.00 = 3580.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) = 192.00 TC(M1N.) = 17.18 
PEAK FLOW RATE(CFS) = 241.82 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTERPROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California92110 
619-291-0707 Fax 619-291-4165 

.......................... DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD J-15956,July 2009 A 

* 100-yr Pre-project (on-site) ir 

* (Node 506) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW500100.DAT 
TIME/DATE OF STUDY: 12:30 07/10/2009 

............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

............................................................................ 
2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0. go 
SAN DIEGO HYDROLOGY MANUAL vC"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 O.Ol8/O.Ol8/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 800.00 
DOWNSTREAM ELEVATION(FEET) = 750.00 
ELEVATION DIFFERENCE(FEET) = 50.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 51 

~... . .~-~----~~.~..-~--~--~.~~~-~--~---~.-~----~----~------~----------------  

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccc<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 750.00 DOWNSTREAM(FEET) = 600.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.4286 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 3.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.078 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.87 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.91 
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME (MIN. ) = 1.19 
Tc (MIN.) = 7.87 
SUBAREA AREA (ACRES) = 3.20 SUBAREA RUNOFF (CFS) = 6.79 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 3.40 PEAK FLOW RATE (CFS) = 7.22 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 5.93 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 450.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 IS CODE = 51 

--.-----...-.--------.--.--------.-.-------------------.-.-------...-.------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<cc<c 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 600.00 DOWNSTREAM(FEET) = 500.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 560.00 CHANNEL SLOPE = 0.1786 
CHANNEL BASE (FEET) = 3.00 " Z "  FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUMDEPTH(FEET) = 3.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.318 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (&c 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.21 
TRAVEL TIME THRU SUBAREA'BASED ON VELOCITY(FEET/SEC.) = 6.15 
AVERAGE FLOW DEPTH (FEET) = 0.30 TRAVEL TIME(MIN. ) = 1.52 
Tc(M1N.) = 9.39 
SUBAREA AREA (ACRES) = 4.20 SUBAREA RUNOFF (CFS) = 7.96 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
ToFAL AREA(ACRES1 = 7.60 PEAK FLOW R&TE(CFS) = 14.40 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0 . 3 4  FLOW VELOCITY (FEET/SEC. ) = 6 . 6 1  
LONGEST FLOWPATH FROM NODE 5 0 0 . 0 0  TO NODE 5 0 3 . 0 0  = 1 0 1 0 . 0 0  FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 503.00TONODE 5 0 4 . 0 0  ISCODE= 5 1  

-.~.-~--~-~..-......-------------.....------------.--..-.------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 5 0 0 . 0 0  DOWNSTREAM(FEET) = 3 6 6 . 0 0  
CHANNEL LENGTH THRU SUBAREA(FEET) = 1 8 4 0 . 0 0  CHANNEL SLOPE = 0 .0728  
CHANNEL BASE (FEET) = 3 . 0 0  "Z" FACTOR = 1 0 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUM DEPTH(FEET) = 3 . 0 0  

100  YEAR RAINFALL INTENSITY(INCH/HOUR) = 4 . 9 2 3  
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000  
S . C. S . CURVE NUMBER (AMC 11) = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6 1 . 6 7  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6 . 9 2  
AVERAGE FLOW DEPTH(FEET) = 0 . 8 1  TRAVEL TIME (MIN. ) = 4 . 4 3  
Tc(M1N.) = 1 3 . 8 2  
SUBAREA AREA(ACRES) = 6 3 . 4 0  SUBAREA RUNOFF(CFS) = 93 .64  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 3 0 0  
TOTAL AREA(ACRES) = 7 1 . 0 0  PEAK FLOW RATE(CFS) = 1 0 4 . 8 7  

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 1 . 0 1  FLOW VELOCITY(FEET/SEC.) = 7 . 9 0  
LONGEST FLOWPATH FROM NODE 5 0 0 . 0 0  TO NODE 5 0 4 . 0 0  = 2 8 5 0 . 0 0  FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5 0 4 . 0 0  TO NODE 5 0 5 . 0 0  IS CODE = 5 1  

-~--~~--~--~--~~-~.-..~.......~.~.......~-~.--~------~----~----------------- 

>>>>>COMPUTE TRAPEZOIDALCHANNEL FLOW~<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

-------------------------------------------------------------------========= ................................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 3 6 6 . 0 0  DOWNSTREAM(FEET) = 334 .00  
CHANNEL LENGTH THRU SUBAREA(FEET) = 4 2 0 . 0 0  CHANNEL SLOPE = 0 .0762  
CHANNEL BASE(FEET) = 3 . O O  "Z" FACTOR = 1 0 . 0 0 0  
MANNING'S FACTOR = 0 . 0 3 5  MAXIMUM DEPTH(FEET) = 2 . 0 0  

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 4 .734  
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2800  
S.C.S. CURVE NUMBER (AMC 11) = 0  
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1 0 8 . 1 8  
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8 . 0 7  
AVERAGE FLOW DEPTH(FEET) = 1 . 0 2  TRAVEL TIME(M1N. ) = 0 . 8 7  
Tc(M1N.) = 1 4 . 6 9  
SUBAREA AREA(ACRES) = 5 . 0 0  SUBAREARUNOFF(CFS) = 6 . 6 3  
AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 2 9 9  
TOTAL AREA(ACRES) = 7 6 . 0 0  PEAK FLOW RATE (CFS) = 1 0 7 . 4 6  

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = I. 01 FLOW VELOCITY (FEET/SEC. ) = 8 . 1 0  
LONGEST FLOWPATH FROM NODE 5 0 0 . 0 0  TO NODE 5 0 5 . 0 0  = 3 2 7 0 . 0 0  FEET 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 505.00 TO NODE 506.00 IS CODE = 51 

--~~.------------.~~-..--------~.~~~~~--------....~----~----~~-------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<ccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 334.00 DOWNSTREAM(FEET) = 303.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 910.00 CHANNEL SLOPE = 0.0341 
CHANNELBASE(FEET) = 0.00 "Z"FACTOR= 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.278 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2600 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 114.19 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.08 
AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(M1N.) = 2.49 
Tc(M1N.) = 17.18 
SUBAREA AREA (ACRES) = 12.10 SUBAREA RUNOFF(CFS) = 13.46 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.293 
TOTAL AREA(ACRES) = 88.10 PEAK FLOW RATE (CFS) = 110.57 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 1.36 FLOW VELOCITY (FEET/SEC. ) = 6.02 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 506.00 = 4180.00 FEET. 

............................................................................ 

END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 88.10 TC(M1N.) = 17.18 
PEAK FLOW RATE(CFS) = 110.57 

............................................................................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

* * * * * * * * * * * * * * + * + * * * r * * * * *  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
MEADOWOOD 5-15956 11/05/08 * 

* loo-yr Pre-project (on-site) 
* (Node 604) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW600100.DAT 
TIME/DATE OF STUDY: 08:08 03/18/2009 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "CN-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<cc<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREAFLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 502.00 
DOWNSTREAM ELEVATION(FEET) = 490.00 
ELEVATION DIFFERENCE(FEET)' = 12.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 601.00 TO NODE 602.00 IS CODE = 51 

------------....-..-.------------.-....-.--------------.-.------------------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................ ......................................... 
ELEVATION DATA: UPSTREAM(FEET) = 490.00 DOWNSTREAM(FEET) = 370.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 530.00 CHANNEL SLOPE = 0.2264 
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.726 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.52 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.08 
AVERAGE FLOW DEPTH (FEET) = 0.04 TRAVEL TIME (MIN. ) = 4.25 
Tc(M1N. = 10.93 
SUBAREA AREA (ACRES) = 1.20 SUBAREARUNOFF(CFS) = 2.06 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE (CFS) = 2.40 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.04 FLOW VELOCITY (FEET/SEC. ) = 2.69 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 602.00 = 630.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 602.00 TO NODE 603.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcc<cc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

---------------------------------------------------------=================== ......................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 370.00 DOWNSTREAM(FEET) = 300.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 480.00 CHANNEL SLOPE = 0.1458 
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 2.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.154 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.73 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.13 
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(M1N. ) = 1.94 
Tc(M1N.) = 12.87 
SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 2.64 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.283 
TOTAL AREA (ACRES) = 3.30 PEAK FLOW RATE(CFS) = 4.81 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = o .21 FLOW VELOCITY (FEET/SEC. ) = 4.52 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 603.00 = 1110.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 603.00 TO NODE 604.00 IS CODE = 51 

---.---.------------- ~--~..~......-..-..---------.--.-.-..------------------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 300.00 DOWNSTREAM(FEET) = 285.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 530.00 CHANNEL SLOPE = 0.0283 
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 20.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 2.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.533 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2600 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.83 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.12 
AVERAGE FLOW DEPTH(FEET) = 0.52 TRAVEL TIME(M1N.) = 2.84 
Tc(M1N.) = 15.71 
SUBAREA AREA (ACRES) = 28.70 .SUBAREA RUNOFF(CFS) = 33.82 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.262 
TOTAL AREA (ACRES) = 32.00 PEAK FLOW RATE(CFS) = 38.05 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.65 FLOW VELOCITY (FEET/SEC. ) = 3.63 
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 604.00 = 1640.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 32.00 TC(MIN.1 = 15.71 
PEAK FLOW RATE (CFS) = 38.05 

............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

* t * * * * *+ t " * * i+ ' t * * * *++ t t t  DESCRIPTION OF STUDY " * t + t t + + t + + f * * t * * t t t t t t t t  

+ MEADOWOOD 5-15956 July 2009 t 

* 100-yr Pre-project (on-site) 
* Drainage Basin 700A and 700B Combined * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW700AB.DAT 
TIME/DATE OF STUDY: 14:25 08/13/2009 

............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

............................................................................ 
2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

* * * * * * * * * * * * t * t * * ~ * t * t * * , * * * * * , * * * * + * i , ~ * * * * * + ~ * * ~ + * + * * * * * * ~ ~ * , * * * ~ * , * * * * ~ * *  

FLOW PROCESS FROM NODE 750.00 TO NODE 751.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 800.00 
DOWNSTREAM ELEVATION(FEET) = 740.00 
ELEVATION DIFFERENCE (FEET) = 60.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF(CFS) = 2.12 
TOTAL AREA(ACRES) = 0.90 TOTAL RUNOFF (CFS) = 2.12 

* * i f * * i t + * f * i * t * * * i * * * ~ * * * * * * * f * * * * * * * * * * * , * * * * * * * , * * * * * * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 751.00 TO NODE 752.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 740.00 DOWNSTREAM(FEET) = 296.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00 CHANNEL SLOPE = 0.3763 
CHANNEL BASE(FEET) = 5.00 "2 "  FACTOR = 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.599 
+USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.46 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.41 
AVERAGE FLOW DEPTH(FEET) = 0.25 TRAVEL TIME(MIN.1 = 2.09 
Tc(M1N.) = 8.77 
SUBAREA AREA (ACRES) = 11.00 SUBAREA RUNOFF (CFS) = 22.50 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.309 
TOTAL AREA(ACRES) = 11.90 PEAK FLOW RATE (CFS) = 24.28 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) = 11.54 
LONGEST FLOWPATH FROM NODE 750.00 TO NODE 752.00 = 1280.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 752.00 TO NODE 753.00 IS CODE = 51 

............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 296.00 DOWNSTREAM(FEET) = 272.50 
CHANNEL LENGTH THRU SUBAREA(FEET) = 730.00 CHANNEL SLOPE = 0.0322 
CHANNEL BASE(FEET) = 3.00 "2 "  FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.614 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.14 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.87 
AVERAGE FLOW DEPTH (FEET) = 0.90 TRAVEL TIME(M1N. ) = 2.50 
Tc(M1N.) = 11.27 
SUBAREA AREA(ACRES) = 31.90 SUBAREA RUNOFF(CFS) = 55.52 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.310 
TOTAL AREA(ACRES) = 43.80 PEAK FLOW RATE (CFS) = 76.18 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 1.05 FLOW VELOCITY(FEET/SEC.) = 5.37 
LONGEST FLOWPATH FROM NODE 750.00 TO NODE 753.00 = 2010.00 FEET. 

....................................................................... 

FLOW PROCESS FROM NODE 753.00 TO NODE 753.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.27 
RAINFALL INTENSITY(INCH/HR) = 5.61 
TOTAL STREAM AREA(ACRES) = 43.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 76.18 

+--------------------------------------------------------------------------+ 

I Flow Information from Node 712 I 
I I 
I I 
+--------------------------------------------------------------------------+ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE = 7 

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
............................................................................ 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 17.18 RAIN INTENSITY(INCH/HOUR) = 4.28 
TOTAL AREA(ACRES) = 192.00 TOTAL RUNOFF(CFS) = 241.82 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 712.00 TO NODE 712.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
'.:ME OF CONCESTRATIONIMIN.) = 17.18 
WINFALL INTENSITYiINCH/ER) = 1.28 . . 
TOTAL STREAM AREA(ACRES) = 192.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 241.82 

*+ CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 76.18 11.27 5.614 43.80 
2 241.82 17.18 4.278 192.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE *+  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 2 9 9 . 8 7  T c ( M 1 N . )  = 1 7 . 1 8  
TOTAL AREA(ACRES) = 2 3 5 . 8 0  
LONGEST FLOWPATH FROM NODE 7 5 0 . 0 0  TO NODE 7 1 2 . 0 0  = 2 0 1 0 . 0 0  FEET. 

............................................................................ 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) = 2 3 5 . 8 0  T C ( M 1 N . )  = 1 7 . 1 8  
P E A K F L O W R A T E ( C F S )  = 2 9 9 . 8 7  

............................................................................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . .  

MEADOWOOD 5-15956 11/05/08 t 

* 100-yr Pre-project (on-site) * 
* Drainage Basin 800 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW800100.DAT 
TIME/DATE OF STUDY: 16:25 03/17/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
---~---~---------.-------------~...~~---------~~.----~-~-----...-~--~------~ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 O.Ol8/O.Ol8/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) *(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 800.00 TO NODE 810.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 825.00 
DOWNSTREAM ELEVATION(FEET) = 800.00 
ELEVATION DIFFERENCE(FEET) = 25.00 
SUBAREA OVERLAND TIME OF FLOW(MIN.1 = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.200 

SUBAREA RUNOFF(CFS) = 0.57 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 810.00 TO NODE 820.00 IS CODE = 51 

-.....---.---..-.-------.-.---------.-------...------.--------...----------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

-------------------------=====------------ ......................... .............................................. 
ELEVATION DATA: UPSTREAM(FEET) = 800.00 DOWNSTREAM(FEET) = 281.00 
CHANNEL LENGTH THRU SUBAREA(FEET1 = 910.00 CHANNEL SLOPE = 0.5703 
CHANNELBASE(FEET) = 20.00 " Z "  FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.023 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.88 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.92 
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(M1N. ) = 1.70 
Tc (MIN.) = 7.97 
SUBAREA AREA (ACRES) = 25.10 SUBAREA RUNOFF(CFS) = 58.17 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.330 
TOTAL AREA (ACRES) = 25.30 PEAK FLOW RATE(CFS) = 58.66 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.23 FLOW VELOCITY(FEET/SEC.) = 11.34 
LONGEST FLOWPATH FROM NODE 800 .OO T0,NODE 820.00 = 1010.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 820.00 TO NODE 830.00 IS CODE = 51 

............................................................................ 

;>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<ccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 281.00 DOWNSTREAM(FEET) = 263.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00 CHANNEL SLOPE = 0.0225 
CHANNEL BASE(FEET) = 20 .OO " Z "  FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.666 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2600 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 77:52 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.24 
AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(M1N.) = 3.15 
TclMIN.) = 11.11 
SUBAREA AREA(ACRES) = 25.40 SUBAREA RUNOFFICFS) = 37.42 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.295 
TOTAL AREA(ACRES) = 50.70 PEAK FLOW RATE (CFS) = 84.75 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.71 FLOW VELOCITY (FEET/SEC. ) = 4.37 
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 830.00 = 1810.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 50.70 TC(M1N.) = 11.11 
PEAK FLOW RATE (CFS) = 84.75 

------=============== ............................................................. 
-----------------------------------------------------------------------===== ....................................................................... 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
( c )  Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 * 
* 05/12/2009 PRE-PROJECT 
* 100-YR BASIN 900 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: B9OO.DAT 
TIME/DATE OF STUDY: i5:20 05/13/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 30.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.95 
SAN DIEGO HYDROLOGY MANUAL 'C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
'USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) . (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 901.00 TO NODE 905.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S . C. S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 710.00 
DOWNSTREAM ELEVATION(FEET) = 640.00 
ELEVATION DIFFERENCE(FEET) = 70.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.200 

SUBAREA RUNOFF(CFS) = 0.57 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.57 

........................................................................ 

FLOW PROCESS FROM NODE 905.00 TO NODE 910.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 640.00 DOWNSTREAM(FEET) = 275.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 980.00 CHANNEL SLOPE = 0.3724 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.164 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3400 
S.C. S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.56 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.69. 
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(M1N.) = 3.49 
Tc(M1N.) = 9.75 
SUBAREA AREA (ACRES) = 6.60 SUBAREARUNOFF(CFS) = 13.83 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.340 
TOTAL AREA (ACRES) = 6.80 PEAK FLOW RATE (CFS) = 14.26 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC. ) = 5.49 
LONGEST FLOWPATH FROM NODE 901.00 TO NODE 910.00 = 1080.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 910.00 TO NODE 915.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................ ............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 275.00 DOWNSTREAM(FEET) = 263.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00 CHANNEL SLOPE = 0.0080 
CHANNELBASE(FEET) = 2.00 "Z"FACTOR= 1.500 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET! = 2.50 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.503 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4000 
S.C.S. CURVE NUMBER (AMC IT) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.48 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.09 
AVERAGE FLOW DEPTH(FEET) = 1.55 TRAVEL TIME(M1N. ) = 6.12 
Tc(M1N.) = 15.87 
SUBAREA AREA (ACRES) = 14.6 0 SUBAREA RUNOFF (CFS) = 26.30 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.381 
TOTAL AREA(ACRES) = 21.40 PEAK FLOW RATE (CFS) = 36.71 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 1.78 FLOW VELOCITY (FEET/SEC. ) = 4.41 
LONGEST FLOWPATH FROM NODE 901.00 TO NODE 915.00 = 2580.00 FEET. 

............................................................................ 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES1 - - 21.40 TC(M1N.) = 15.87 
PEAK FLOW RATE (CFS) = 36.71 

............................................................................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 







RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 11/12/08 * 
* loo-yr Post-project (on-site) * 
* Drainage Basin 1000 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW-lK100.DAT 
TIME/DATE OF STUDY: 11:25 01/09/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
--.---------------.-.--.--.---.--..--.---...-..-.-.------------------------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.020/0.020/0.020 0.50 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = -0.10 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

'SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

............................................................................ 

.FLOW PROCESS FROMNODE 1000.00 TONODE 1001.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S. C. S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 813.00 
DOWNSTREAM ELEVATION(FEET) = 780.00 
ELEVATION DIFFERENCE(FEET) = 33.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

......................................................................... 

FLOW PROCESS FROM NODE 1001.00 TO NODE 1005.00 IS CODE = 51 
..~~~-~---~.~..~-~----..-~--~-----.------------~~--------------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<ccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................. 

ELEVATION DATA: UPSTREAM(FEET1 = 780.00 DOWNSTREAM(FEET) = 500.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00 CHANNEL SLOPE = 0.4667 
CHANNEL BASE (FEET) = 15.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6..358 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.48 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.83 
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(M1N.) = 2.61 
Tc(M1N.) = 9.30 

2.10 SUBAREA RUNOFF (CFS) = 4 .01 SUBAREA AREA (ACRES) = 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 2.30 PEAK FLOW RATE(CFS) = 4.39 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.54 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1005.00 = 700.00 FEET. 

....................................................................... 

FLOW PROCESS FROM NODE 1005.00 TO NODE 1005.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.30 
RAINFALL INTENSITY(INCH/HR) = 6.36 
TOTAL STREAM AREA(ACRES) = 2.30 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 4.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 1003.00 TO NODE 1004.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<<cc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 



UPSTREAM ELEVATION(FEET) = 694.00 
DOWNSTREAM ELEVATION (FEET) = 660.00 
ELEVATION DIFFERENCE(FEET) = 34.00 
SUBAREA OVERLAND TIME OF FLOW(MIN.1 = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.71 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF (CFS) = 0.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 1004.00 TO NODE 1005.00 IS CODE = 51 

~~-~-~~--- - - -~--~--- - - - - - -~-~--~~~---- - . . - - - - -~-~---~--- - - - -~---~--- - - - - - - - -  

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME TWRU SUBAREA (EXISTING ELEMENT)CCC<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM(FEET) = 500.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00 CHANNEL SLOPE = 0.3556 
CHANNEL BASE(FEET) = 30.00 " 2 "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.436 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.79 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.08 
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME (MIN. ) = 2.44 
Tc(MIN.1 = 9.12 
SUBAREA AREA(ACRES1 = 3.20 SUBAREARUNOFF(CFS) = 6.18 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 3.50 PEAK FLOW RATE (CFS) = 6.76 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.06 FLOW VELOCITY (FEET/SEC . ) = 3.86 
LONGEST FLOWPATH FROMNODE 1003.00 TO NODE 1005.00 = 550.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 1005.00 TO NODE 1005.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<cc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 9.12 
RAINFALL INTENSITY (INCH/HR) = 6.44 
TOTAL STREAM AREA (ACRES) = 3.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.76 

* *  CONFLUENCE DATA '* 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 4.39 9.30 6.358 2.30 
2 6.76 9.12 6.436 3.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



** PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 11.06 9.12 6.436 
2 11.06 9.30 6.358 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS ) = 11.06 Tc(MIN.1 = 9.30 
TOTAL AREA (ACRES ) = 5.80 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1005.00 = 700.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 1005.00 TO NODE 1006.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................. 

ELEVATION DATA: UPSTREAM(FEET) = 500.00 DOWNSTREAM(FEET) = 480.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.2000 
CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.179 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.58 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.97 
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(M1N. ) = 0.42 
Tc(M1N.) = 9.72 
SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNOFF (CFS) = 7.04 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 9.60 PEAK FLOW RATE (CFS) = 17.80 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = o .11 FLOW VELOCITY (FEET/SEC. ) = 4.42 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1006.00 = 800.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 1006.00 TO NODE 1011.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 458.00 
FLOW LENGTH(FEET1 = 250.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.51 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 17.80 
PIPE TRAVEL TIME(M1N.) = 0.24 Tc (MIN.) = 9.95 
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1011.00 = 1050.00 FEET. 

............................................................................ 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 9 . 6 0  TC(M1N.) = 9.95 

17.80 PEAK FLOW RATE (CFS) = 
............................................................................ 



............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD J-15956 11/12/08 * 
* 100-yr Post-project (on-site) 
* Drainage Basin 2000 t 

........................................................................... 

FILE NAME: MW-2K100.DAT 
TIME/DATE OF STUDY: 11:40 01/12/2009 

. . . . .~.~.~~~~~-~-~-~--------~-~~~~....~...~.~.~.~~--------~~---------------- 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
~~~-.-~-~~-~-.~.~.~.~............~~~~~~--~-------------~-------------------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.020/0.020/0.020 0.50 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. ~elative Flow-Depth = -0.10 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)'(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 2000.00 TONODE 2001.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S .C. S. CURVE NUMBER (+C 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET] = 100.00 
UPSTREAM ELEVATION(FEET) = 987.50 
DOWNSTREAM ELEVATION(FEET) = 950.00 
ELEVATION DIFFERENCE(FEET) = 37.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.2 0 TOTAL. RUNOFF (CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2001.00 TO NODE 2004.00 IS CODE = 51 

~----~-~-----~~~~---~----- .~.------~-~-~.~-----~-----------~----- . ----~-----  

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 950.00 DOWNSTREAM(FEET) = 530.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1405.00 CHANNEL SLOPE = 0.2989 
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.602 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.84 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITYIFEET/SEC.) = 5.06 
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(M1N.) = 4.63 
Tc(M1N.) = 11.31 
SUBAREA AREA(ACRES) = . 10.90 SUBAREA RUNOFF (CFS) = 18.32 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 11.10 PEAK FLOW RATE(CFS) = 18.65 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC. ) = 6.22 
LONGEST FLOWPATH FROMNODE 2000.00 TO NODE 2004.00 = 1505.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 2004.00 TONODE 2004.00 IS CODE = 1 

--------------..-.--------.-.--.--------.....-------.-.-.-.-.--------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.31 
RAINFALL INTENSITY (INCH/HR) = 5.60 
TOTAL STREAM AREA(ACRES) = 11.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2002.00 TO NODE 2003.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<cc< 
............................................................................ .--------------------------------------------------------------------------- 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = ' 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00 



UPSTREAM ELEVATION (FEET) = 865.00 
DOWNSTREAM ELEVATIONIFEET) = 825.00 
ELEVATION DIFFERENCE(FEET) = 40.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.341 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.137 

SUBAREA RUNOFF(CFS) = 0.49 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2003.00 TO NODE 2004.00 IS CODE = 51 

-...----.-.-.-.------.-.-.---------..-------...--------..------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 825.00 DOWNSTREAM(FEET) = 530.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = 0.2950 
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.632 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.58 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.42 
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIMEIMIN.) = 4.88 
Tc(M1N.) = 11.22 
SUBAREA AREA(ACRES1 = 6.90 SUBAREARUNOFF(CFS) = 11.66 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 7.10 PEAK FLOW RATE (CFS) = 12.00 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 4.58 
LONGEST FLOWPATH FROM NODE 2002.00 TO NODE 2004.00 = 1090.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2004.00 TO NODE 2004.00 IS CODE = 1 

-------------~------~--~--~..~----~----.--~-. . .~.----~~~.~~--~--~.~~--~~---- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<c< 

............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.22 
RAINFALL INTENSITY I INCH/HR) = 5.63 
TOTAL STREAM AREA(ACRES) = 7.10 
PEAK FLOW RATEICFS) AT CONFLUENCE = 12.00 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 18.65 11.31 5.602 11.10 
2 12.00 11.22 5.632 7.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOURTR) 

1 30.50 11.22 5.632 
2 30.59 11.31 5.602 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 30.59 Tc(MIN.1 = 11.31 
TOTAL AREA(ACRES) = 18.20 
LONGEST FLOWPATH FROM NODE 2000.00 TONODE 2004.00 = 1505.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2004.00 TO NODE 2009.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
.>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 530.00 DOWNSTREAM(FEET) = 512.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 180.00 CHANNEL SLOPE = 0.1000 
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.456 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2900 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.99 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.37 
AVERAGE FLOW DEPTH(FEET) = 0.34 TRAVEL TIME(M1N.) = 0.47 
Tc(M1N.) = 11.78 
SUBAREA AREA(ACRES) = 4.30 SUBAREA RUNOFF(CFS) = 6.80 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.298 
TOTAL AREA(ACRES) = 22.50 PEAK FLOW RATE (CFS) = 36.60 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.36 FLOW VELOCITY(FEET/SEC.) = 6.55 
LONGEST FLOWPATH FROMNODE 2000.00 TO NODE 2009.00 = 1685.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 2009.00 TO NODE 2010.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 512.00 DOWNSTREAM(FEET) = 510.00 
FLOWLENGTH(FEET) = 100.00 MANNING'SN = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.79 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 36.60 
PIPE TRAVEL TIME(M1N.) = 0.14 TC (MIN.) = 11.93 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2010.00 = 1785.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2010.00 TO NODE 2010.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
------------------------------====------- ................................. .............................. -------==--------------------------------- 



TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.93 
RAINFALL INTENSITY (INCH/HR) = 5.41 
TOTAL STREAM AREA(ACRES) = 22.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 36.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2005.00 TO NODE 2006.00 IS CODE = 21 

~~.~...~.-~--~-~-~-.~.~-~.~......------------------.-..--.-.---------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 791.00 
DOWNSTREAM ELEVATION(FEET) = 750.00 
ELEVATION DIFFERENCE(FEET) = 41.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

, SUBAREA RUNOFF (CFS) = 0.71 
TOTAL AREA (ACRES) = 0.30 TOTALRUNOFF(CFS) = 0.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2006.00 TO NODE 2007.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM (FEET)' = 750.00 DOWNSTREAM (FEET) = 650.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.4762 
CHANNELBASE(FEET) = 30.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.124 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.17 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.16 
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(M1N.) = 1.11 
Tc(M1N.) = 7.79 
SUBAREA AREA(ACRES) = 2.30 SUBAREA RUNOFF (CFS) = 4.92 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 2.60 PEAK FLOW RATE (CFS) = 5.56 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
.DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 3.80 . 
LONGEST FLOWPATH FROMNODE 2005.00 TONODE 2007.00 = 310.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROMNODE 2007.00 TONODE 2008.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................ 



ELEVATION DATA: UPSTREAM(FEET1 = 650.00 DOWNSTREAM(FEET) = 578.00 
CHANNEL LENGTH THRU SUBAREA(FEET1 = 470.00 CHANNEL SLOPE = 0.1532 
CHANNEL BASE(FEET) = 20.00 " Z "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUMDEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.338 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.35 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.05 
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME (MIN. ) = 1.55 
Tc(M1N.) = 9.34 
SUBAREA AREA(ACRES) = 13.40 SUBAREA RUNOFF (CFS) = 25.48 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 16.00 PEAK FLOW RATE (CFS) = 30.42 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 6.21 
LONGEST FLOWPATH FROMNODE 2005.00 TO NODE 2008.00 = 780.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2008.00 TO NODE 2011.00 IS CODE = 51 

- -~--- . . -~~-~--~. . - - - - - - - .~.--~~~-~.--- - -~-~.-- -~---- -~---- - - -~-~---- - -~~-~- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATIONDATA:UPSTREAM(FEET)  = 578.00 DOWNSTREAM(FEET) = 512.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00 CHANNEL SLOPE = 0.0971 
CHANNELBASE(FEET1 = 20.00 " Z "  FACTOR= 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.600 
*USER SPECIFIED(SU9AREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.28 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.73 
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(M1N. ) = 1.98 
Tc(M1N.) = 11.32 
SUBAREA AREA (ACRES) = 6.20 SUBAREA RUNOFF (CFS) = 9.72 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.294 
TOTAL AREA(ACRES) = 22.20 PEAK FLOW RATE (CFS) = 36.60 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.30 FLOW VELOCITY (FEET/SEC. = 5.79 
LONGEST FLOWPATH FROMNODE 2005.00 TO NODE 2011.00 = 1460.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2011.00 TO NODE 2010.00 IS CODE = 31 

. . .~--.~.~.----~~..~.---~~~..-----. . .~~--~-~~.------~~-~-~-----~--~----.~.~~ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 512.00 DOWNSTREAM(FEET) = 510.00 
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.63 
ESTIMATED PIPE'DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1 



PIPE-FLOW (CFS) = 36.60 
PIPE TRAVEL TIME(M1N.) = 0.11 TC (MIN.) = 11.43 
LONGEST FLOWPATH FROM NODE 2005.00 TO NODE 2010.00 = 1545.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2010.00 TO NODE 2010.00 IS CODE = 1 

----...---.-.-.----------...---.---.-----.---------------.-.----------.----- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.43 
RAINFALL INTENSITY ( INCH/HR) = 5.56 
TOTAL STREAM AREA(ACRES) = 22.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 36.60 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 36.60 11.93 5.414 22.50 
2 36.60 11.43 5.564 22.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 72.21 11.43 5.564 
2 72.21 11.93 5.414 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 72.21 Tc(M1N.) = 11.43 
TOTAL AREA(ACRES) = 44.70 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2010.00 = 1785.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 2010.00 TO NODE 2012.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccc<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET1 = 510.00 DOWNSTREAM(FEET) = 474.00 
FLOW LENGTH(FEET) = 420.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.24 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 72.21 
PIPE TRAVEL TIME(M1N.) = 0.29 Tc(M1N.) = 11.72 
LONGEST FLOWPATH FROMNODE 2000.00 TONODE 2012.00 = 2205.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2012.00 TO NODE 2012.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<< 
............................................................................ 



TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.72 
RAINFALL INTENSITY(INCH/HR) = 5.48 
TOTAL STREAM AREA(ACRES) = 44.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 72.21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2013.00 TO NODE 2014.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScc<<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 529.50 
DOWNSTREAM ELEVATION(FEET) = 519.00 
ELEVATION DIFFERENCE(FEET) = 10.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 1.671 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.71 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2014.00 TO NODE 2012.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 519.00 DOWNSTREAM ELEVATION(FEET) = 474.00 
STREET LENGTH(FEET) = 430.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.52 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET1 = 0.30 
HALFSTREET FLOOD WIDTH(FEET) = 7.28 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.61 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.01 

STREET FLOW TRAVEL TIME(M1N.) = 1.08 TC (MIN.) = 2.75 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVENUMBER (AMC 11) = 0 



AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 15.62 
TOTAL AREA(ACRES) = 2.90 PEAK FLOW RATE (CFS) = 17.33 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 9.84 
FLOW VELOCITY(FEET/SEC.) = 7.48 DEPTH*VELOCITY(FT*FT/SEC.) = 2.66 
LONGEST FLOWPATH FROM NODE 2013.00 TO NODE 2012.00 = 530.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2012.00 TO NODE 2012.00 IS CODE = 1 

-------------~~------~...-.---~...~~~--------------------~----------------~- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 2.75 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA (ACRES) = 2.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.33 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 72.21 11.72 5.475 44.70 
2 17.33 2.75 9.485 2.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 59.01 2.75 9.485 
2 82.21 11.72 5.475 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 82.21 Tc(M1N.) = 11.72 
TOTAL AREA(ACRES) = 47.60 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2012.00 = 2205.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2012.00 TO NODE 2015.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<cc 

.............................. ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 474.00 DOWNSTREAM(FEET) = 471.50 
FLOWLENGTH(FEET1 = 40.00 MANNINGVSN= 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = ,22.23 
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 82.21 
PIPE TRAVEL TIME(M1N. ) = 0.03 TC (MIN.) = 11.75 
LONGEST FLOWPATH FROM NODE 2000.00 TONODE 2015.00 = 2245.00 FEET. 



............................................................................ 

FLOW PROCESS FROM NODE 2015.00 TO NODE 2015.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.75 
RAINFALL INTENSITY(INCH/HR) = 5.47 
TOTAL STREAM AREA (ACRES) = 47.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 82.21 

............................................................................ 

FLOW PROCESS FROM NODE 2016.00 TO NODE 2017.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00 
UPSTREAM ELEVATION(FEET) = 485.90 
DOWNSTREAM ELEVATION(FEET) = 482.50 
ELEVATION DIFFERENCE(FEET1 = 3.40 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.123 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.338 

SUBAREA RUNOFF (CFS) = 1.14 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 2017.00 TO NODE 2018.00 IS CODE = 62 
.....~..~...~~~.-~--~-~-----------------------~-~-~------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 482.50 DOWNSTREAM ELEVATIONIFEET) = 473.00 
STREET LENGTHIFEET, = 100.00 CURB HEIGHTIINCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.80 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.20 
HALFSTREET FLOOD WIDTH (FEET) = 2 .OO 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.69 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.33 

STREET FLOW TRAVEL TIME(M1N.) = 0.25 TC (MIN.) = 5.37 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.056 
*USER SPECIFIED(SUBAREA) : 



USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.610 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 3.31 
TOTAL AREA (ACRES) = 0.80 PEAK FLOW RATE (CFS) = 4.42 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 4.41 
FLOW VELOCITY (FEET/SEC. ) = 5.76 DEPTH*VELOCITY (FT*FT/SEC. ) = 1.42 
LONGEST FLOWPATH FROM NODE 2016.00 TO NODE 2018.00 = 185.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2018.00 TO NODE 2015.00 IS CODE = 31 

-----------.--....-.---------.-..-...----------.-...--------------.--.------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 473.00 DOWNSTREAM(FEET) = 471.50 
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) =.  7.90 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.42 
PIPE TRAVEL TIME(M1N.) = 0.12 Tc (MIN.) = 5.49 
LONGEST FLOWPATH FROMNODE 2016.00 TO NODE 2015.00 = 240.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 2015.00TO NODE 2015.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScccc< 

-----------------------------------------------------------------------===== ....................................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.49 
RAINFALL INTENSITY (INCH/HR) = 8.93 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.42 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 82.21 11.75 5.466 47.60 
2 4.42 5.49 8.932 0.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 54.73 5.49 8.932 . 
2 84.92 11.75 5.466 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 84.92 Tc(M1N.) = 11.75 



TOTAL AREA (ACRES) = 48.40 
LONGEST FLOWPATH FROMNODE 2000.00 TONODE 2015.00 = 2245.00 FEET 

........................................................................... 

FLOW PROCESS FROM NODE 2015.00 TO NODE 2019.00 IS CODE = 31 
--~~~~---~~------. .~.-~~-~--~--~...-~---~-----~.-.------~----.-------~------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 471.50 DOWNSTREAM(FEET) = 457.00 
FLOW LENGTH(FEET) = 235.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 22.21 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 84.92 
PIPE TRAVEL TIME(M1N.) = 0.18 Tc(M1N.) = 11.93 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2019.00 = 2480.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2019.00 TO NODE 2019.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cc<c 
............................................................................ .............................................. 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: .. 

TIME OF CONCENTRATION(M1N.) = 11.93 
RAINFALL INTENSITY ( INCH/HR) = 5.41 
TOTAL STREAM AREA(ACRES) = 48.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 84.92 

.......................................................................... 

FLOW PROCESS FROM NODE 2020.00 TO NODE 2021.00 IS CODE = 21 
........................................................................... - 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 485.00 
DOWNSTREAM ELEVATION(FEET) = 475.00 
ELEVATION DIFFERENCE(FEET) = 10.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 1.671 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 2.56 
TOTAL AREA(ACRES) = 0.30 TOTALRUNOFF(CFS) = 2.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 2021.00 TO NODE 2019.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)cc<cc 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 475.00 DOWNSTREAM ELEVATION(FEET) = 457.00 
STREET LENGTH(FEET) = 150.00 CURB HEIGHT(1NCHES) = 6.0 



STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.41 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.20 
HALFSTREET FLOOD WIDTH(FEET) ' =  2.00 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.52 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.49 

STREET FLOW TRAVEL TIME (MIN. ) = 0.33 TC (MIN. ) = 2.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA (ACRES) = 0.2 0 SUBAREARUNOFF(CFS) = 1.71 
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE (CFS) = 4.27 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET1 = 3.72 
FLOW VELOCITY(FEET/SEC.) = 6.51 DEPTH*VELOCITY(FT*FT/SEC.) = 1.51 
LONGEST FLOWPATH FROMNODE 2020.00 TONODE 2019.00 = 250.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 2019.00 TO NODE 2019.00 IS CODE = 1 
--~--.......~..~.~.-~-~--~--~-~--------~--------~~------~~-----~~.~~.....~.~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<ccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 2.00 
'RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.27 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 84.92 11.93 5.414 48.40 
2 4.27 2.00 9.485 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 87.35 Tc(M1N.) = 11.93 
TOTAL AREA (ACRES) = 48.90 
LONGEST FLOWPATH FROMNODE 2000.00 TONODE 2019.00 = 2480.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 2019.00 TONODE 2022.50 IS CODE = 31 

-.--.-.....-.-.------------------....-.------------------.-..-.------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<c<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 457.00 DOWNSTREAM(FEET) = 445.00 
FLOWLENGTH(FEET) = 250.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 20.54 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 87.35 
PIPE TRAVEL TIME(M1N.) = 0.20 TC (MIN.) = 12.13 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2022.50 = 2730.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2022.00 TO NODE 2022.00 IS CODE = 1 

-~----~~~~---~~~----~~~--------------- . - . -~.~.-~---------------~----~-------  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.13 
RAINFALL INTENSITY (INCH/HR) = 5.36 
TOTAL STREAM AREA(ACRES) = 48.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 87.35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2023.00 TO NODE 2024.00 IS CODE = 21 

---.-------------------.-.--.-.-....-..-.-...-.-...------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 484.90 
DOWNSTREAM ELEVATION(FEET) = 465.30 
ELEVATION DIFFERENCE(FEET) = 19.60 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.094 
WARNING: THE MAXIMUM OVERLANE FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.74 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 1.74 

............................................................................. 

FLOW PROCESS FROM NODE 2024.00 TO NODE 2022.50 IS CODE = 62 
............................................................................ 



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<cc<< 

............................................................................ 
UPSTREAM ELEVATION(FEET) = 465.30 DOWNSTREAM ELEVATION(FEET) = 445.00 
STREET LENGTH(FEET) = 390.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.81 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: .*. 
STREET FLOW DEPTH(FEET) = 0.31 
HALFSTREET FLOOD WIDTH(FEET) = 7.34 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.67 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.42 

STREET FLOW TRAVEL TIME(M1N.) = 1.39 Tc(M1N.) = 5.49 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.934 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.627 
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 10.13 
TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE(CFS) = 11.77 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET1 = 9.66 
FLOW VELOCITY(FEET/SEC.) = 5.24 DEPTH*VELOCITY(FT*FT/SEC.) = 1.84 
LONGEST FLOWPATH FROMNODE 2023.00 TONODE 2022.50 = 490.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2022.50 TO NODE 2022.50 IS CODE = 1 

- -~~- -~~-~- - - - -~ .~~-~~- -~ .~~- - -~- -~~. - - -~- -~- - - - - - - - - - - - - - - - - - - - - - - - - - -~ -~~-  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 5.49 
RAINFALL INTENSITY (INCH/HR) = 8.93 
TOTAL STREAM AREA(ACRES) = 2.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.77 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 87.35 12.13 5.355 48.90 
2 11.77 5.49 8.934 2.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 64.13 5.49 8.934 
2 94.41 12.13 5.355 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 94.41 Tc(M1N.) = 12.13 
TOTAL AREA (ACRES) = 51.00 
LONGEST FLOWPATH FROM NODE 2000.00 TO NODE 2022.50 = 2730.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2022.50 TO NODE 2029.00 IS CODE = 31 ............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 445.00 DOWNSTREAM(FEET) = 433.00 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.4 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC.) = 2s .20 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 94.41 
PIPE TRAVEL TIME(M1N.) = 0.10 Tc(M1N.) = 12.23 
LONGEST FLOWPATH FROMNODE 2000.00 TONODE 2029.00 = 2880.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2029.00 TO NODE 2029.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<c< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.23 
RAINFALL INTENSITY (INCH/HR) = 5.33 
TOTAL STREAM AREA(ACRES) = 51.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 94.41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2030.00 TO NODE 2031.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 
............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL' SUBAREA FLOW-LENGTH(FEET1 = 50.00 
UPSTREAM ELEVATION(FEET1 = 720.00 
DOWNSTREAM ELEVATION(FEET) = 670.00 
ELEVATION DIFFERENCE(FEET) = 50.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.727 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 0.57 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.57 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2031.00 TO NODE 2032.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 670.00 DOWNSTREAM(FEET) = 490.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 630.00 CHANNEL SLOPE = 0.2857 
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUMDEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.195 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.44 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.56 
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(M1N.) = 2.95 
Tc(M1N.) = 7.67 
SUBAREA AREA(ACRES) = 2.60 SUBAREA RUNOFF (CFS) = 5.61 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 2.80 PEAK FLOW RATE (CFS) = 6.04 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.09 FLOW VELOCITY (FEET/SEC. ) = 4.49 
LONGEST FLOWPATH FROM NODE 2030.00 TO NODE 2032.00 = 680.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2032.00 TO NODE 2033.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 490.00 DOWNSTREAM(FEET) = 440.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00 CHANNEL SLOPE = 0.0735 
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.796 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.04 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.71 
AVERAGE FLOW DEPTH (FEET) = 0.19 TRAVEL TIME (MIN. ) = 3.06 
Tc(M1N.) = 10.73 
SUBAREA AREA(ACRES) = 5.70 SUBAREARUNOFF(CFS) = 9.91 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES1 = 8.50 PEAK FLOW RATE(CFS) = 14.78 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.23 FLOW VELOCITY(FEET/SEC.) = 4.23 
LONGEST FLOWPATH FROM NODE 2030.00 TO NODE 2033.00 = 1360.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2033.00 TO NODE 2029.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 440.00 DOWNSTREAM(FEET) = 433.00 
FLOW LENGTHrFEET) = 130.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.88 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 14.78 
PIPE TRAVEL TIME (MIN.) = 0.16 TC (MIN.) = 10.89 
LONGEST FLOWPATH FROMNODE 2030.00 TO NODE 2029.00 = 1490.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2029.00 TO NODE 2029.00 IS CODE = 1 

------~~-~-~-~-~..-~~-~~-....~.---~~..---------------------------~------~--- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.89 
RAINFALL INTENSITY(INCH/HR) = 5.74 
TOTAL STREAM AREA(ACRES) = 8.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.78 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 94.41 12.23 5.327 51.00 
2 14.78 10.89 5.742 8.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 102.37 10.89 5.742 
2 108.12 12.23 5.327 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 108.12 TC (MIN.) = 12.23 
TOTAL AREA(ACRES) = 59.50 
LONGEST FLOWPATH FROMNODE 2000.00 TONODE 2029.00 = 2880.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 59.50 TC(M1N.) = 12.23 
PEAK FLOW RATE (CFS) = 108.12 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

**t******r+*r**+****+***** DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 July 2009 * 
* loo-yr Post-project (on-site) * 
* Drainage Basin 3000 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW-3K100.DAT 
TIME/DATE OF STUDY: 10:43 07/13/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
-----------------.--.--.-.--.........-----..-------------------------------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = -0.10 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

+SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3000.00 TO NODE 3001.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ .............................................. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S .C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 822.50 
DOWNSTREAM ELEVATION(FEET) = 780.00 
ELEVATION DIFFERENCE(FEET) = 42.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3001.00 TO NODE 3002.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<ccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM(FEET) = 545.00 
CHANNEL LENGTH THRU SUBAREA(@EET) = 1005.00 CHANNEL SLOPE = 0.2338 
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.934 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.15 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.58 
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(M1N.) = 3.66 
Tc(M1N.) = 10.34 
SUBAREA AREA(ACRES) = 10.60 SUBAREARUNOFF(CFS) = 18.87 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 10.80 PEAX FLOW RATE (CFS) = 19.23 

', END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC. ) = 6.01 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3002.00 = 1105.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3002.00 TO NODE 3006.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 545.00 DOWNSTREAM(FEET) = 507.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 160.00 CHRNNEL SLOPE = 0.2375 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.814 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.34 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.98 
AVERAGE FLOW DEPTH(FEET) = 0.25 TRAVEL TIME(M1N.) = 0.33 
Tc(M1N.) = 10.68 
SUBAREA AREA(ACRES) = 2.60, SUBAREA RUNOFF(CFS) = 4.23 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.296 
TOTAL AREA (ACRES) = 13.40 PEAK FLOW RATE (CFS) = 23.07 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.26 FLOW VELOCITY(FEET/SEC.) = 8.29 
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3006.00 = 1265.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3006.00 TO NODE 3007.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<ccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 507.00 DOWNSTREAM(FEET) = 484.00 
FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.48 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 23.07 
PIPETRAVELTIME(M1N.) = 0.29 Tc(M1N.) = 10.97 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3007.00 = 1565.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 3007.00 TO NODE 3007.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.97 
RAINFALL INTENSITY(INCH/HR) = 5.72 
TOTAL STREAM AREA (ACRES) = 13 .4 0 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.07 

............................................................................ 

FLOW PROCESS FROM NODE 3008.00 TO NODE 3009.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
-----------------------------------------------------------------=========== ................................................................. 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 898.70 
DOWNSTREAM ELEVATION(FEET) = 830.00 
ELEVATION DIFFERENCE(FEET) = 68.70 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3009.00 TO NODE 3010.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccc<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 830.00 DOWNSTREAM(FEET) = 575.00 



CHANNEL LENGTH THRU sUBAREA(FEET) = 670.00 CHANNEL SLOPE = 0.3806 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.723 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.28 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.07 
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(M1N. ) = 1.84 
Tc(M1N.) = 8.52 
SUBAREA AREA (ACRES) = 6.70 SUBAREA RUNOFF(CFS) = 13.51 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 6.90 PEAK FLOW RATE (CFS) = 13.92 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 7.88 
LONGEST FLOWPATH FROM NODE 3008.00 TONODE 3010.00 = 770.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3010.00 TO NODE 3011.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 575.00 DOWNSTREAM(FEET) = 487.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.2514 
CHANNELBASE(FEET) = 20.00 "Z" FACTOR= 3.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.268 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.25 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.96 
AVERAGE FLOW DEPTH(FEET) = 0.15 TRAVEL TIME(M1N.) = 0.98 
Tc(M1N.) = 9.50 
SUBAREA AREA(ACRES) = 4.60 SUBAREARUNOFF(CFS) = 8.65 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 11.50 PEAK FLOW RATE (CFS) = 21.62 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC. ) = 6.40 
LONGEST FLOWPATH FROM NODE 3008.00 TO NODE 3011.00 = 1120.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3011.00 TO NODE 3007.00 IS CODE = 31 

....------..---------------------.---...---..-.-.-...--..------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 484.00 
FLOW LENGTH(FEET) = 190.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.54 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 21.62 



PIPE TRAVEL TIME(M1N.) = 0.33 Tc(M1N.) = 9.84 
LONGEST FLOWPATH FROM NODE 3008.00 TO NODE 3007.00 = 1310.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3007.00 TO NODE 3007.00 IS CODE = 1 

--~..-.--~-------.....~.-----~-~..~.-~--~~----~~~~----~---------~~---------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.84 
RAINFALL INTENSITY(INCH/HR) = 6.13 
TOTAL STREAM AREA(ACRES) = 11.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.62 

* *  CONFLUENCE DATA *' 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 23.07 10.97 5.716 13.40 
2 21.62 9.84 6.131 11.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 42.32 9.84 6.131 
2 43.23 10.97 5.716 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 43.23 Tc(M1N.) = 10.97 
TOTAL AREA(ACRES) = 24.90 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3007.00 = 1565.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 3007.00 TONODE 3012.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccc<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<c<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 484.00 DOWNSTREAM(FEET) = 477.00 
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.47 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 43.23 
PIPE TRAVEL TIME(M1N. ) = 0.11 Tc(M1N.) = 11.07 
LONGEST FLOWPATH FROM NODE 3000.00 TONODE 3012.00 = 1685.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3012.00 TO NODE 3012.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.07 
RAINFALL INTENSITY(INCH/HR) = 5.68 
TOTAL STREAM AREA(ACRES) = 24.90 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 43.23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3013.00 TO NODE 3014.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 520.00 
DOWNSTREAM ELEVATION(FEET) = 513.00 
ELEVATION DIFFERENCE(FEET) = 7.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 4.611 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.16 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.16 

............................................................................. 

FLOW PROCESS FROM NODE 3014.00 TO NODE 3012.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<ccc< 
>>>>>(STREET TABLE SECTION # 1 USED)<c<cc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 513.00 DOWNSTREAM ELEVATION(FEET) = 477.00 
STREET LENGTH(FEET) = 320.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow ~ection(curb'-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.98 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET1 = 0.24 
HALFSTREET FLOOD WIDTH(FEET1 = 6.98 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.09 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.49 

STREET FLOW TRAVEL TIME (MIN. ) = 0.88 TC (MIN. ) = 5.49 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.934 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6200 
S. C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.619 
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 11.63 
TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE (CFS) = 12.72 



END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 9.04 
FLOW VELOCITY(FEET/SEC.) = 7.04 DEPTH*VELOCITy(FTtFT/SEC.) = 2.01 
LONGEST FLOWPATH FROM NODE 3013.00 TO NODE 3012.00 = 420.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3012.00 TO NODE 3012.00 IS CODE = 1 

------~-~-.-.-.~..~~.-.-----~.-......~-----------.-~-------~~---------~~---- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcccc< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 5.49 
RAINFALL INTENSITY(INCH/HR) = 8.93 . 
TOTAL STREAM AREA (ACRES) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.72 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOLR) (ACRE) 

1 43.23 11.07 5.680 24.90 
2 12.72 5.49 8.934 2.30 

RAINFALL INTENSITY RND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCHJHOUR) 

1 40.21 5.49 8.934 
2 51.32 11.07 5.680 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 51.32 Tc(M1N.) = 11.07 
TOTAL AREA(ACRES) = 27.20 
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3012.00 = 1685.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3012.00 TO NODE 3015.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<cc<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cccc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 477.00 DOWNSTREAM(FEET) = 474.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.07 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 51.32 
PIPE TRAVEL TIME (MIN. ) = 0.04 TC (MIN. ) = 11.12 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3015.00 = 1735.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3015.00 TO NODE 3015.00 IS CODE = 1 

............................................................................ 



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<c< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.12 
RAINFALL INTENSITY(INCH/HR) = 5.67 
TOTAL STREAM AREA (ACRES) = 2 7.2 0 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 51.32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3016.00 TO NODE 3017:OO IS CODE = 21 

-----...~~-~-----~-~--.....------~--~--.~.------~--------~----~--~---------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<cc<c 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00 
UPSTREAM ELEVATION (FEET) = 495.00 
DOWNSTREAM ELEVATION(FEET) = 490.00 
ELEVATION DIFFERENCE(FEET) = 5.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.505 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.74 
TOTAL AREA (ACRES) = 0.30 TOTALRUNOFF(CFS) = 1.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3017.00 TO NODE 3018.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<c<cc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 490.00 DOWNSTREAM ELEVATION(FEET) = 475.00 
STREET LENGTH(FEET1 = 380.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.39 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.97 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.15 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.18 

STREET FLOW TRAVEL TIME(M1N. ) = 1.53 TC (MIN. ) = 6.03 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.403 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 



AREA-AVERAGE RUNOFF COEFFICIENT = 0.610 
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF(CFS) = 11.28 
TOTAL AREA(ACRES) = 2.50 PEAK FLOW RATE (CFS) = 12.81 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 11.29 
FLOWVELOCITY(FEET/SEC.) = 4.71 DEPTH*VELOCITY(FT*FT/SEC.) = 1.56 
LONGEST FLOWPATH FROM NODE 3016.00 TO NODE 3018.00 = 465.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3018.00 TO NODE 3015.00 IS CODE = 31 

-----..-~--~-~..~-~--~-..~.-.----~~~..-----~~--~.-------~-~--~~-~.----~--.-- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<cc< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 475.00 DOWNSTREAM(FEET) = 474.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.04 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 12.81 
PIPE TRAVEL TIME (MIN.) = 0.09 TC (MIN.) = 6.13 
LONGEST FLOWPATH FROM NODE 3016.00 TO NODE 3015.00 = 515.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3015.00 TO NODE 3015.00 IS CODE = 1 

---------------~-------~------~------------~~--~.-----~--~---~------~------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<ccc< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.13 
RAINFALL INTENSITY (INCH/HR) = 8.32 
TOTAL STREAM AREA(ACRES) = 2.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.81 

'* CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 51.32 . 11.12 5.665 27.20 
2 12.81 6.13 8.321 2.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE '* 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 47.75 6.13 8.321 
2 60.04 11.12 5.665 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 60.04 Tc(M1N.) = 11.12 
TOTAL AREA (ACRES) = 29.70 
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3015.00 = 1735.00 FEET 



............................................................................ 

FLOW PROCESS FROM NODE 3015.00 TO NODE 3019.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 474.00 DOWNSTREAM(FEET) = 473.00 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.28 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 60.04 
PIPE TRAVEL TIME(M1N.) = 0.05 Tc(M1N.) = 11.16 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3019.00 = 1775.00 FEET. 

......................................................................... 

FLOW PROCESS FROM NODE 3019.00 TO NODE 3019.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<c<' 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.16 
RAINFALL INTENSITY(INCH/HR) = 5.65 
TOTAL STREAM AREA(ACRES) = 29.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 60.04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3020.00 TO NODE 3021.00 IS CODE = 21 

------~-~~----------.-~~~...........~~----~---------------------~----~~...~~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 645.00 
DOWNSTREAM ELEVATION(FEET) = 590.00 
ELEVATION DIFFERENCE(FEET) = 55.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA(ACRES1 = 0.20 TOTAL RUNOFF(CFS) .= 0.47 

............................................................................ 

FLOW PROCESS FROM NODE 3021.00 TO NODE 3022.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 590.00 DOWNSTREAM(FEET1 = 482.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00 CHANNEL SLOPE = 0.1862 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.024 
*USER SPECIFIED (SUBAREA) : 



USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.66 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.83 
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(M1N. ) = 3.42 
Tc(M1N.) = 10.11 
SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 2.35 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 1.50 PEAK FLOW RATE(CFS) = 2.71 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 3.37 
LONGEST FLOWPATH FROMNODE 3020.00 TONODE 3022.00 = 680.00 FEET. 

............................................................................. 

FLOW PROCESS FROM NODE 3022.00 TO NODE 3019.00 IS CODE = 31 
----.--..-.-..-----..-.-.---------..-.--.--------.-.---------.-.------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<c<c< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 482.00 DOWNSTREAM(FEET) = 473.00 
FLOW LENGTH(FEET) = 240.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.70 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW (CFS) = 2.71 
PIPE TRAVEL TIME (MIN. ) = 0.52 TC (MIN. ) = 10.63 
LONGEST FLOWPATH FROM NODE 3020.00 TO NODE 3019.00 = 920.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3019.00 TO NODE 3019.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2-ARE: 
TIME OF CONCENTRATION(M1N.) = 10.63 
RAINFALL INTENSITY(INCH/HR) = 5.83 
TOTAL STREAM AREA(ACRES) = 1.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.71 

" CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY ' AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 60.04 11.16 5.650 29.70 
2 2.71 10.63 5.833 1.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 60.87 10.63 5.833 
2 62.67 11.16 5.650 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 62.67 Tc(MIN.) = 11.16 
TOTAL AREA(ACRES) = 31.20 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3019.00 = 1775.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOWPROCESS FROMNODE 3019.00 TONODE 3023.00 IS CODE = 31 

--~..~.~-.--~-~-~..~.~-----~-~-~~.-~-----------~--------------~------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

----------------------------------------------==-------==========---------== .............................................. 
ELEVATION DATA: UPSTREAM(FEET) = 473.00 DOWNSTREAM(FEET) = 457.00 
FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.37 
ESTIMATED PIPE DIAMETER(INCH1 = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 62.67 
PIPE TRAVEL TIME(M1N.) = 0.26 Tc(M1N.) = 11.42 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3023.00 = 2075.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3023.00 TO NODE 3023.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<ccc< 
............................................................ ------------------------------------------------------------================ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.42 
RAINFALL INTENSITY (INCH/HR) = 5.57 
TOTAL STREAM AREA(ACRES) = 31.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 62.67 

............................................................................ 

FLOW PROCESS FROM NODE 3024.00 TO NODE 3025.00 IS CODE = 21 
--~.. . . . . . - --~~--~.. . .~.--~--~~-.~..~~~--~---~.~~.~~~---~---~~~-~----------~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION (FEET) = 478.50 
DOWNSTREAM ELEVATION(FEET) = 475.50 
ELEVATION DIFFERENCE(FEET) = 3.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.543 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 2.31 
TOTAL AREA (ACRES) = 0.40 TOTALRUNOFF(CFS) = , 2.31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3025.00 TO NODE 3026.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<ccc< 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



UPSTREAM ELEVATION(FEET) = 475.50 DOWNSTREAM ELEVATION(FEET) = 458.00 
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.38 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.30 
HALFSTREET FLOOD WIDTH (FEET) = 9.57 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.68 
PRODUCT OF DEPTH&vELOCITY(FT*FT/SEC.) = 1.39 

STREET FLOW TRAVEL TIME(M1N. ) = 1.32 TC (MIN. ) = 5.86 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.562 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.610 
SUBAREA AREA(ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 14.10 
TOTAL AREA(ACRES) = 3.10 PEAK FLOW RATE (CFS) = 16.19 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH (FEET) = 11.99 
FLOW VELOCITY(FEET/SEC.) = 5.31 DEPTH*VELOCITY(FT*FT/SEC.) = 1.83 
LONGEST FLOWPATH FROM NODE 3024.00 TONODE 3026.00 = 440.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3026.00 TO NODE 3023.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 458.00 DOWNSTREAM(FEET) = 457.00 
FLOWLENGTH(FEET) = 75.00 MANNINGISN= 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.20 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 16.19 
PIPE TRAVEL TIME(M1N.) = 0.15 TC (MIN.) = 6.01 
LONGEST FLOWPATH FROM NODE 3024.00 TO NODE. 3023.00 = 515.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3023.00 TO NODE 3023.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cccc 

---------------------------=-_---------------- --------------------==------ -____--_-_-_-______-------- ------------------==-------------------- ------ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.01 



RAINFALL INTENSITY(INCH/HR) = 8.42 
TOTAL STREAM AREA(ACRES) = 3.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.19 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 62.67 11.42 5.567 31.20 
2 16.19 6.01 8.421 3.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCHJHOUR) 

1 57.62 6.01 8.421 
2 73.37 11.42 5.567 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 73.37 Tc(M1N.) = 11.42 
TOTAL AREA(ACRES) = 34.30 
LONGEST FLOWPATH FROM NODE 3000.00 TONODE 3023.00 = 2075.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3023.00 TO NODE 3023.10 IS CODE = 31 

~--~-~--~~.~.~..-...-..-------------------....-...-.------------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 457.00 DOWNSTREAM(FEET) = 433.00 
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.67 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 73.37 
PIPE TRAVEL TIME(M1N.) = 0.18 Tc(M1N.) = 11.60 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3023.10 = 2345.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3023.10 TO NODE 3043.70 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccc<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 433.00 DOWNSTREAM(FEET) = 431.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 170.00 CHANNEL SLOPE = 0.0118 
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.045 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.165 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 74.00 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.31 
AVERAGE FLOW DEPTH(FEET) = 0.58 TRAVEL TIME (MIN. ) = 1.23 
Tc(M1N.) = 12.83 



SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.27 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.370 
TOTAL AREA (ACRES) = 35.00 PEAK FLOW RATE (CFS) = 73.37 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.57 FLOW VELOCITY (FEET/SEC. ) = 2.31 
LONGEST FLOWPATH FROM NODE 3000.00 TO NODE 3043.70 = 2515.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 3043.70 TO NODE 3043.70 IS CODE = 10 
-----....------.....------...------..--------------------------------------- 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 c < c c <  
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3003.00 TO NODE 3004.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 100.00 
UPSTREAM ELEVATION (FEET) = 827.00 
DOWNSTREAM ELEVATION(FEET) = 810.00 
ELEVATION DIFFERENCE(FEET) = 17.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3004.00 TO NODE 3005.00 IS CODE = 51 

- - - - -~--~~-- -~. - -~-- -~-~--~-- -~~~-~~--~-- - - - - - -~-- - - - - - - - -~-- - - - - -~-- - - - - - - -  

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<c<<c 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 810.00 DOWNSTREAM(FEET) = 540.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 928.00 CHANNEL SLOPE = 0.2909 
CHRNNEL BASE(FEET) = 10.00 " Z "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.379 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.82 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.03 
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN. ) = 2.56 
Tc(M1N.) = 9.25 
SUBAREA AREA (ACRES) = 8.60 SUBAREA RUNOFF (CFS) = 16.46 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 8.80 PEAK FLOW RATE (CFS) = 16.84 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.21 FLOW VELOCITY (FEET/SEC. ) = 7.74 
LONGEST FLOWPATH FROMNODE 3003.00 TO NODE 3005.00 = 1028.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 3005.00 TO NODE 3028.00 IS CODE = 51 
-...-----------..-.--..------...-.---.-..----.----------..------------------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 540.00 DOWNSTREAM(FEET) = 480.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00 CHANNEL SLOPE = 0.1200 
CHANNEL BASE(FEET) = 20.00 "2 "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.781 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.25 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.46 
AVERAGE FLOW DEPTH(FEET) = 0.23 TRAVEL TIME (MIN. ) = 1.53 
Tc(M1N.) = 10.77 
SUBAREA AREA(ACRES1 = 9.70 SUBAREA RUNOFF(CFS) = 16.82 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 18.50 PEAK FLOW RATE (CFS) = 32.09 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.26 FLOW VELOCITY(FEET/SEC.) = 5.92 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3028.00 = 1528.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3028.00 TO NODE 3033.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 474.00 
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.91 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 32.09 
PIPE TRAVEL TIME (MIN. ) = 0.13 TC (MIN.) = 10.90 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3033.00 = 1648.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 3033.00 TONODE 3033.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.90 
RAINFALL INTENSITY (INCH/HR) = 5.74 
TOTAL STREAM AREA(ACRES) = 18.50 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 32.09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3032.00 TO NODE 3035.00 IS CODE = 21 

............................................................................ 



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScc<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00 
UPSTREAM ELEVATION (FEET) = 495.00 
DOWNSTREAM ELEVATION(FEET) = 491.00 
ELEVATION DIFFERENCE(FEET1 = 4.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.853 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.74 
TOTAL AREA(ACRES) = 0.30 TOTALRUNOFF(CFS) = 1.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 3035.00 TONODE 3033.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)ccccc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 457.00 
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET1 = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRRDEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.97 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.25 
HALFSTREET FLOOD WIDTH(FEET) = 7.18 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.79 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.44 

STREET FLOW TRAVEL TIME(M1N.) = 1.01 Tc(MIN.) = 5.86 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.562 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S. C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.610 
SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 10.45 
TOTAL AREA (ACRES) = 2.30 PEAK FLOW RATE (CFS) = 12.01 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 9.10 
FLOW VELOCITY(FEET/SEC.) = 6.56 DEPTH*VELOCITY(FT*FT/SEC.) = 1.88 
LONGEST FLOWPATH FROMNODE 3032.00 TO NODE 3033.00 = 435.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3033.00 TO NODE 3033.00 IS CODE = 1 

~--.-.-.----.---.-.....-.---------------~~-~-.---------------.-..-.-.-.-.--- 



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScccc< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 5.86 
RAINFALL INTENSITY(INCH/HR) = 8.56 
TOTAL STREAM AREA(ACRES1 = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.01 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 32.09 10.90 5.738 18.50 
2 12.01 5.86 8.562 2.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 29.26 5.86 8.562 
2 40.14 10.90 5.738 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 40.14 Tc(M1N.) = 10.90 
TOTAL AREA (ACRES) = 20.80 
LONGEST FLOWPATH FROM NODE 3003.00 TONODE 3033.00 = 1648.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 3033.00 TONODE 3036.00 IS CODE = 31 

~~.~--~~-~---~~-~~--------- -~~--------- -~-. . . . . - - - -~.~.~----~---~---~-------  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<cc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 457.00 DOWNSTREAM(FEET) = 441.00 
FLOW LENGTH(FEET) = 250.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.91 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 40.14 
PIPE TRAVEL TIME(M1N.) = 0.22 Tc(M1N.) = 11.12 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3036.00 = 1898.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3036.00 TO NODE 3036.00 IS CODE = 1 

.-.----------------..--------.-.-------..-.---..-.-------.-..-------.------- 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.12 
RAINFALL INTENSITY(INCH/HR) = 5.66 
TOTAL STREAM AREA(ACRES) = 20.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 40.14 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3037.00 TO NODE 3038.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S .C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 474.00 
DOWNSTREAM ELEVATION(FEET1 = 460.50 
ELEVATION DIFFERENCE (FEET) = 13.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.011 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.8, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.18 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.18 

............................................................................ 

FLOW PROCESS FROM NODE 3038.00 TO NODE 3036.00 IS CODE = 62 
----------------.-------------..----............-.-.-.----.----------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<ccc< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 460.50 DOWNSTREAM ELEVATION(FEET) = 441.00 
STREET LENGTH(FEET) = 150.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.53 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.20 
HALFSTREET FLOOD WIDTH(FEET) = 4.79 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.59 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.12 

STREET FLOW TRAVEL TIME (MIN. = 0.45 Tc (MIN. ) = 4.46 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 4.70 
TOTAL AREA (ACRES) = 1.00 PEAK FLOW RATE(CFS) = 5.88 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTHIFEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 6.18 
FLOW VELOCITY(FEET/SEC.) = 6.28 DEPTH*VELOCITY(FT*FT/SEC.) = 1.44 



LONGEST FLOWPATH FROMNODE 3037.00 TONODE 3036.00 = 250.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3036.00 TO NODE 3036.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<c<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<c<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 4.46 
RAINFALL INTENSITY (INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.88 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 40.14 11.12 5.664 20.80 
2 5.88 4.46 9.485 1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 29.85 4.46 9.485 
2 43.65 11.12 5. 664 

COMPUTED,CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 43.65 Tc(M1N.) = 11.12 
TOTAL AREA (ACRES) = 21.80 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3036.00 = 1898.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3036.00 TO NODE 3027.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 441.00 DOWNSTREAM(FEET) = 439.00 
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.51 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 43.65 
PIPE TRAVEL TIME(M1N.) = 0.35 Tc(M1N.) = 11.47 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3027.00 = 2098.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3027.00 TO NODE 3042.00 IS CODE = 31 

............................................................................ 
'>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<ccc< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 439.00 DOWNSTREAM(FEET) = 438.00 



FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.51 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 43.65 
PIPE TRAVEL TIME(M1N.) = 0.18 Tc(M1N.) = 11.64 
LONGEST FLOWPATH FROM NODE 3003.00 TONODE 3042.00 = 2198.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3042.00 TO NODE 3042.00 IS CODE = 1 

--------..------------..-.-------------.---------...-------.-...------------ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.64 
RAINFALL INTENSITY(INCH/HR) = 5.50 
TOTAL STREAM AREA(ACRES) = 21.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 43.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3040.00 TO NODE 3041.00 IS CODE = 21 

-..------~.....------..-.-.-.---------..--------------------.--...--------.- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6100 
S .C. S . CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET1 = 476.50 
DOWNSTREAM ELEVATION(FEET) = 446.50 
ELEVATION DIFFERENCE(FEET) = 30.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.094 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.74 
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF(CFS) = 1.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3041.00 TO NODE 3042.00 IS CODE = 62 

~~--~.~----------------~~-------------~~...~----~----------~~...~.-~---~-~.. 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)<cccc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 446.50 DOWNSTREAM ELEVATION(FEET) = 433.00 
STREET LENGTH(FEET) = 325.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.13 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.27 
HALFSTREET FLOOD WIDTH (FEET) = 8.17 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 4.06 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.09 

STREET FLOW TRAVEL TIME(M1N.) = 1.33 Tc(M1N.) = 5.43 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.997 
*USER ,SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S. C. S . CURVE NUMBER (AMC 111 = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.610 
SUBAREA AREA(ACRES) = 1 .60 SUBAREA RUNOFF (CFS) = 8.78 
TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE (CFS) = 10.43 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 10.27 
FLOW VELOCITY(FEET/SEC.) = 4.57 DEPTH*VELOCITY(FT*FT/SEC.) = 1.42 
LONGEST FLOWPATH FROMNODE 3040.00 TONODE 3042.00 = 425.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3042.00 TO NODE 3042.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<cc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 5.43 
RAINFALL INTENSITY (INCH/HR) = 9.00 
TOTAL STREAM AREA(ACRES) = 1.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.43 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 43.65 11.64 5.498 21.80 
2 10.43 5.43 8.997 1.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN . ) ( INCH/HOUR) 

1 37.10 5.43 8.997 
2 50.02 11.64 5.498 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 50.02 Tc(M1N.) = 11.64 
TOTAL AREA (ACRES) = 23.70 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3042.00 = 2198.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3042.00 TO NODE 2025.00 IS CODE = 31 

............................................................................ 



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 438.00 DOWNSTREAM(FEET) = 436.00 
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 27.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.63 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 50.02 
PIPE TRAVEL TIME(M1N.) = 0.35 T C  (MIN.) = 11.99 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 2025.00 = 2398.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3042.50 TO NODE 3042.50 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <cccc 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 1008.00 TO NODE 1009.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 488.00 
DOWNSTREAM ELEVATION(FEET) = 483.50 
ELEVATION DIFFERENCE(FEET) = 4.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 2.167 
WARNING: INITIALSUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLANE FLOW LENGTH = 98.75 
(Reference: Table 3-1B of Hydrology Manual) 
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION! 

loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.71 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 1009.00 TONODE 1010.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)cccc< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 483.50 DOWNSTREAM ELEVATION(FEET) = 465.00 
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET1 = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 



Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

"TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS~ = 6.83 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.84 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.94 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.11 

STREET FLOW TRAVEL TIME(M1N.) = 2.12 Tc(M1N.) = 4.28 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 10.24 
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE (CFS) = 11.95 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH (FEET) = 11.13 
FLOW VELOCITY(FEET/SEC.) = 4.51 DEPTH*VELOCITY(FT*FT/SEC.) = 1.48 
LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 1010.00 = . 600.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 1010.00 TO NODE 2028.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<c<c 

ELEVATION DATA: UPSTREAM(FEET1 = 465.00 DOWNSTREAM(FEET) = 442.00 
FLOW LENGTH(FEET) = 360.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.7 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 14.07 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) s 11.95 
PIPE TRAVEL TIME(M1N.) = 0.43 Tc(M1N.) = 4.71 
LONGEST FLOWPATH FROMNODE 1008.00 TONODE 2028.00 = 960.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 2028.00 TO NODE 2028.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 4.71 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 11.95 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2026.00 TO NODE 2027.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<cc 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 



USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S . C. S . CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 100.00 
UPSTREAM ELEVATION (FEET) = 471.00 
DOWNSTREAM ELEVATION(FEET) = 464.00 
ELEVATION DIFFERENCE(FEET) = 7.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 1.882 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.71 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2027.00 TO NODE 2028.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)c<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 464.00 DOWNSTREAM ELEVATION(FEET1 = 442.00 
STREET LENGTH(FEET) = 260 .OO CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET1 = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.27 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.22 
HALFSTREET FLOOD WIDTH(FEET) = 5.92 

STREET FLOW TRAVEL TIME (MIN. ) = 0.89 TC (MIN. ) = 2.77 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 5.12 
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE (CFS) = 6.83 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 7.38 
FLOW VELOCITY(FEET/SEC.) = 5.42 DEPTH*vELOCITY(FT*FT/SEC.) = 1.37 
LONGEST FLOWPATH FROMNODE 2026.00 TO NODE 2028.00 = 360.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2028.00 TO NODE 2028.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<c< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 



............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 2.77 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.83 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 11.95 4.71 9.485 1.40 
2 6.83 2.77 9.485 0.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

*+  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 13.85 2.77 9.485 
2 18.78 4.71 9.485 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 18.78 Tc(M1N.) = 4.71 
TOTAL AREA (ACRES) = 2.20 
LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 2028.00 = 960.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2028.00 TO NODE 2025.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 442.00 DOWNSTREAM(FEET) = 436.00 
FLOW LENGTH(FEET) = 125.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.91 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 18.78 
PIPE TRAVEL TIME(M1N.) = 0.15 TC(MIN.) = 4.86 
LONGEST FLOWPATH FROMNODE 1008.00 TONODE 2025.00 = 1085.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 3042.50 TONODE 3042.50 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ ............................................................................ 

" MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 18.78 4.86 9.485 2.20 
LONGEST FLOWPATH FROM NODE 1008.00 TO NODE 3042.50 = 1085.00 FEET. 

* *  MEMORY BANK # 2 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 



NUMBER (c~s) (MIN. ) (INCH/HOUR) (ACRE) 
1 50.02 11.99 5.395 23.70 

LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3042.50 = 2398.00 FEET 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. (INCH/HOUR) 

1 39.05 4.86 9.485 
2 60.70 11.99 5.395 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 60.70 Tc(MIN.1 = 11.99 
TOTAL AREA (ACRES) = 25.90 

........................................................................ 

FLOW PROCESS FROM NODE 3042.50 TO NODE 3042.50 IS CODE = 12 
- .~----~~----- .~~-------~-~~.~-------- . -~----- . . . . .~.~----~~.~~----~-~.~~~~- 

>>>>>CLEAR MEMORY BANK # 2 < < c < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 2025.00 TO NODE 3042.50 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 436.00 DOWNSTREAM(FEET) = 433.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 20.31 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 60.70 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 12.03 
LONGEST FLOWPATH FROMNODE 3003.00 TONODE 3042.50 = 2448.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 3042.50 TO NODE 3043.70 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<<<c 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 433.00 DOWNSTREAM(FEET1 = 431.00 
CHANNEL LENGTH THRU SWAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0100 
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.045 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.962 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 61.31 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.05 
AVERAGE FLOW DEPTH(FEET) = 0.54 TRAVEL TIME(MIN. ) = 1.62 
Tc(M1N.) = 13.65 
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.22 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.412 
TOTAL AREA(ACRES1 = 26.60 PEAK FLOW RATE (CFS) = 60.70 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.54 FLOW VELOCITY(FEET/SEC.) = 2.04 
LONGEST FLOWPATH FROM NODE 3003.00 TONODE 3043.70 = 2648.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 3043.70 TO NODE 3043.70 IS CODE = 11 
............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORYccccc 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA *' 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 60.70 13.65 4.962 26.60 
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3043.70 = 2648.00 FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 73.37 12.83 5.165 35.00 
LONGEST FLOWPATH FROMNODE 3000.00 TONODE 3043.70 = 2515.00 FEET. 

'* PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 130.42 12.83 5.165 
2 131.19 13.65 4.962 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 131.19 TC (MIN.) = 13.65 
TOTAL AREA (ACRES) = 61.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 3043.70 TO NODE 3043.00 IS CODE = 31 

.~.~....~......~~~~-~--------~~-------.~...~..~-~--~------------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

----------------------------------------------------------==-----------===== .......................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 429.00 DOWNSTREAM(FEET) = 427.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.00 
ESTIMATED PIPE DIAMETER(1NCH) = 42.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 131.19 
PIPE TRAVEL TIME(M1N.) = 0.10 TC (MIN.) = 13.76 
LONGEST FLOWPATH FROM NODE 3003.00 TO NODE 3043.00 = 2748.00 FEET. 

---------------------------------------------------======--------=========== ............................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 61.60 TC(M1N.) = 13.76 
PEAK FLOW RATEtCFS) = 131.19 

............................................................................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

r+****r+*****+***+*+****** DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD J-15956 July 2009 * 
* loo-yr Post-project (on-site) * 
* Drainage Basin 4000 " 
.......................................................................... 

FILE NAME: MW-4K100.DAT 
TIME/DATE OF STUDY: 12:14 07/13/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
---~..---.~---~~---------------------------------~------~~---~~-----~------- 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 30.0 20.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth =,-0.10 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) *(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4000.00 TO NODE '4001.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ ................................................................... 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 462.50 
DOWNSTREAM ELEVATION(FEET) = 437.00 
ELEVATION DIFFERENCE(FEET) = 25.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENsITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) ' = 0.47 
TOTAL AREA (ACRES) = 0 .20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 4001.00 TO NODE 4002.00 IS CODE = 51 
...-~~---~.~-~...~.~--~-------~.-.....-.---------~~-----~------~---------~~- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 437.00 DOWNSTREAM(FEET) = 390.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 700.00 CHANNEL SLOPE = 0.0671 
CHANNEL BASE(FEET) = 10.00 . "Z" FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.630 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.08 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.57 
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(M1N.) = 4.54 
Tc(MIN.) = 11.22 
SUBAREA AREA (ACRES) = 3.00 SUBAREA RUNOFF (CFS) = 5.07 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = . 3.20 PEAK FLOW RATE (CFS) = 5.40 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC. ) = 3.21 
LONGEST FLOWPATH FROMNODE 4000.00 TONODE 4002.00 = 800.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4002.00 TO NODE 4002.10 IS CODE = 31 

-----~..~.~--~----~---~~~~....~.~~.~---~~----~---------------------------~-~ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) = 384.00 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.40 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 5.40 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 11.27 
LONGEST FLOWPATH FROM NODE 4000.00 TO NODE 4002.10 = 840.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4002.10 TO NODE 4003.50 IS CODE = 51 

-.~-...-~~~~~....~..~.~--~~----~~-------------~----------------~-----------. 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 



............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 384.00 DOWNSTREAM(FEET) = 383.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 80.00 CHANNEL SLOPE = 0.0125 
CHANNEL BASE (FEET) = 30.00 " Z "  FACTOR = 10.000 
MANNING'S FACTOR = 0.045 MAXIMUM DEPTH(FEET) = 10.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 5.40 
FLOW VELOCITY(FEET/SEC.) = 1.05 FLOW DEPTH(FEET) = 0.16 
TRAVELTIME(MIN.) = 1.27 TC(MIN.) = 12.54 
LONGEST FLOWPATH FROMNODE 4000.00 TONODE 4003.50 = 920.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 4002.10 TO NODE 4002.10 IS CODE = 1 
--------------.--------..-.------...------.-..-------------.-.-------.-..--- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<c 
............................................................................ ............................................................................ 
TOTAL NUMBER O F  STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.54 
RAINFALL INTENSITY(INCH/HR) = 5.24 
TOTAL STREAM AREA(ACRES) = 3.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4004.00 TO NODE 4005.00 IS CODE = 21 

------....-.----..-.------..-------.-.----------.-------.-.--------------..- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S.C.S. CURVENUMBER (AMCII) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 455.00 
DOWNSTREAM ELEVATIONIFEETI = 442.50 
ELEVATION DIFFERENCE(FEET) = 12.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.011 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.76 
TOTAL AREA(ACRES) = 0.3 0 TOTAL RUNOFF (CFS) = 1.76 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4005.00 TO NODE 4003.00 IS CODE = 62 

--.--..-------..------.--------.--.-----.--------.--------.------..------.-- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 442.50 DOWNSTREAM ELEVATION(FEET) = 383.00 
STREET LENGTH(FEET) = 800.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 , 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 



Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.06 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 
HALFSTREET FLOOD WIDTH(FEET1 = 11.68 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.57 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.22 

STREET FLOW TRAVEL TIME (MIN. ) = 2.03 TC (MIN. ) = 6.04 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.397 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6200 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620 
SUBAREA AREA(ACRES) = 6.60 SUBAREA RUNOFF (CFS) = 34.36 
TOTAL AREA(ACRES) = 6.90 PEAK FLOW RATE (CFS) = 35.92 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.41 HALFSTREET FLOOD WIDTH (FEET) = 15.04 
FLOW VELOCITY(FEET/SEC.) = 7.65 DEPTH*VELOCITY(FT*FT/SEC.) = 3.10 
LONGEST FLOWPATH FROM NODE 4004.00 TONODE 4003.00 = 900.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4003.00 TO NODE 4003.50 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED.PIPES1ZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 385.00 DOWNSTREAM(FEET) = 383.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.77 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 35.92 
PIPE TRAVEL TIME(M1N.) = 0.14 Tc(M1N.) = 6.18 
LONGEST FLOWPATH FROMNODE 4004.00 TONODE 4003.50 = 1000.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 4003.50 TONODE 4003.50 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 6 .,I8 
RAINFALL INTENSITY(INCH/HR) = 8.27 
TOTAL STREAM AREA(ACRES) = 6.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 35.92 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 5.40 12.54 5.242 3.20 
2 35.92 6.18 8.272 6.90 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 38.58 6.18 8.272 
2 28.17 12.54 5.242 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 38.58 Tc(M1N.) = 6.18 
TOTAL AREA (ACRES) = 10.10 
LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4003.50 = 1000.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4003.50 TO NODE 4006.00 IS CODE = 31 

-~-~~---~.. . .~-~~-----~-~---- .~~--~----~---~----- . ---------------------~~~-- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<ccc 

-------------------------------------------------======--------============= ................................................. 
ELEVATION DATA: UPSTREAM(FEET) = 382.50 DOWNSTREAM(FEET) = 380.00 
FLOW LENGTH(FEET) = 210.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.80 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 38.58 
PIPE TRAVEL TIME(M1N.) = 0.36 Tc(M1N.) = 6.54 
LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4006.00 = 1210.00 FEET. 

............................................................................ 

FLOW PROCESS FROMNODE 4006.00 TO NODE 4006.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 6.54 
RAINFALL INTENSITY(INCH/HR) = 7.98 
TOTAL STREAM AREA(ACRES) = 10.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 38.58 

........................................................................ 

FLOW PROCESS FROM NODE 4007.00 TO NODE 4008.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 445.50 
DOWNSTREAM ELEVATION(FEET1 = 425.00 
ELEVATION DIFFERENCE(FEET) = 20.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 
SUBAREA RUNOFF (CFS) = 0.47 



TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 4008.00 TONODE 4006.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 425.00 DOWNSTREAM(FEET) = 381.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 910.00 CHANNEL SLOPE = 0.0484 
CHANNEL BASE(FEET) = 10.00 " 2 "  FACTOR = 2.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.424 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.05 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.57 
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.1 = 9.63 
Tc(M1N.) = 16.31 
SUBAREA AREA (ACRES) = 0.90 SUBAREARUNOFF(CFS) = 1.11 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.284 
TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE (CFS) = 1.38 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 1.72 
LONGEST FLOWPATH FROM NODE 4007.00 TO NODE 4006.00 = 1010.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 4006.00 TO NODE 4006.00 IS CODE = 1 

------~-------------------------~~.-------~---~..~-----~-----~.~.------~---~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 16.31 
RAINFALL INTENSITY(INCH/HR) = 4.42 
TOTAL STREAM AREA(ACRES1 = 1.10 
PEAK ,FLOW RATE (CFS) AT CONFLUENCE = 1.38 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 38.58 6.54 7.978 , 10.10 
2 1.38 16.31 4.424 1.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER. (CFS) (MIN . ) ( INCH/HOUR) 

1 39.14 6.54 7.978 
2 22.77 16.31 4.424 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 



PEAK FLOW RATE(CFS) = 39.14 TC(M1N.) = 6.54 
TOTAL AREA (ACRES) = 11.20 
LONGEST FLOWPATH FROM NODE 4004.00 TO NODE 4006.00 = 1210.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 4006.00 TO NODE 4009.00 IS CODE = 31 
-----~..~...~-~--~----..~...~-.--~-----~~---------~-----.-----~------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 381.00 DOWNSTREAM(FEET) = 380.00 
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.49 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 39.14 
PIPE TRAVEL TIME(M1N.) = 0.03 Tc(MIN.) = 6.57 
LONGEST FLOWPATH FROMNODE 4004.00 TONODE 4009.00 = 1235.00 FEET. 

............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 11.20 TC(M1N.) = 6.57 
PEAK FLOW RATE (CFS) = 39.14 

............................................................................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

ver. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 07/16/09 
* 100-yr Post-project (on-site) * 
* Drainage Basin 7000 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW-7KlOA.DAT 
TIME/DATE OF STUDY: 10:37 07/20/2009 

----------....-...-...-......----------------------------------------------- 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
~~ .~ -~~-~~~~ . -~~~~~-~ - - -~ - - - - - - - - - - -~ - - - - - -~~ -~~~-~ - - - - - - - - - - - - - - - - - - - - - - - - -  

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANiJAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
'USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7000.00 TONODE 7000.10 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .4500 
S .C. S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 758.00 
DOWNSTREAM ELEVATION(FEET) = 748.00 
ELEVATION DIFFERENCE(FEET) = 10.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.431 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.992 

SUBAREA RUNOFF(CFS) = 2.83 
TOTAL AREA (ACRES) = 0.70 TOTALRUNOFF(CFS) = 2.83 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7000.10 TO NODE 7001.20 IS CODE = 62 

--------~-----..-~~-------------~--------....~.------~~.-~-----~~...---~---- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)ccccc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 748.00 DOWNSTREAM ELEVATION(FEET) = 670.00 
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.15 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.99 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.76 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.64 

STREET FLOW TRAVEL TIME (MIN. ) = 2.02 TC (MIN. ) = 7.46 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.331 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4500 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.450 
SUBAREA AREA (ACRES) = 1.4 0 SUBAREA RUNOFF (CFS) = 4.62 
TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE(CFS) = 6.93 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 10.15 
FLOW VELOCITY(FEET/SEC.) = 6.20 DEPTH*VELOCITY(FT*FT/SEC.) = 1.91 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7001.20 = 800.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7001.20 TO NODE 7001.20 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 

q==___----------------------------_----------====== .......................................... ......................... 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN. ) = 7.46 



RAINFALL.INTENSITY(INCH/HR) = 7.33 
TOTAL STREAM AREA(ACRES) = 2.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7001.00 TO NODE 7001.10 IS CODE = 21 

----~~--~...~.....----------~..~.~..----~~-------~---------~-----------~---- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF'COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 760.00 
DOWNSTREAM ELEVATION(FEET) = 730.00 
ELEVATION DIFFERENCE(FEET) = 30.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7001.10 TO NODE 7001.20 IS CODE = 51 

..----------...-..------------.-.-..-.------------.------------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 670.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.3000 
CHANNELBASE(FEET) = 10.00 "Z" FACTOR= 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.056 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.22 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72 
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME (MIN. ) = 1.23 
Tc(M1N.) = 7.91 
SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.48 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE (CFS) = 1.91 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 3.21 
LONGEST FLOWPATH FROMNODE 7001.00 TONODE 7001.20 = 300.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7001.20 TONODE 7001.20 IS CODE = 1 

..----------....--------------.......------------..------------------------. 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.91 



RAINFALL INTENSITY(INCH/HR) = 7.06 
TOTAL STREAM AREA(ACRES) = 0.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.91 

* *  CONFLUENCE DATA *' 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 6.93 7.46 7.331 2.10 
2 1.91 7.91 7.056 0.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 8.72 7.46 7.331 
2 8.57 7.91 7.056 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 8.72 Tc(MIN.1 = 7.46 
TOTAL AREA(ACRES1 = 3.00 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7001.20 = 800.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7001.20 TO NODE 7002.00 IS CODE = 51 

...~.........~..~~~-~~~~~.~-----------~-~--------------~-------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<ccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 670.00 DOWNSTREAM(FEET) = 620.00 
CHANNEL LENGTH THRU SUBAREA'(FEET) = 170.00 CHANNEL SLOPE = 0.2941 
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 1.500 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.148 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000, 
S . C . S . C U R V E N C T M B E R ( A M C I I ) =  0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.76 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.55 
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(M1N.) = 0.30 
Tc(MIN.1 = 7.75 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 4 .07 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.364 
TOTAL AREA(ACRES) = 4.90 PEAK FLOW RATE (CFS) = 12.76 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.36 FLOW VELOCITY (FEET/SEC. ) = 10.15 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7002.00 = 970.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7002.00 TO NODE 7015.00 IS CODE = 31 

---.-.---....-.--------------------.--..-.--.-..-.-.------------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 610.00 DOWNSTREAM(FEET) = 554.00 



FLOW LENGTH(FEET) = 320.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 20.74 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 12.76 
PIPE TRAVEL TIME(M1N.) = 0.26 Tc(MIN.) = 8.01 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7015.00 = 1290.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 7015.00 TO NODE 7015.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.01 
RAINFALL INTENSITY(INCH/HR) = 7.00 
TOTAL STREAM AREA(ACRES) = 4.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.76 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7004.00 TO NODE 7005.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 680.00 
DOWNSTREAM ELEVATION (FEET) = 660.00 
ELEVATION DIFFERENCE(FEET) = 20.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.178 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.274 
SUBAREA RUNOFF (CFS) = 0.56 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7005.00 TO NODE 7006.00 IS CODE = 51 

......~~-~-----~-~~------~--~-~~-~-----~------------------------------------ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<c<cc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM(FEET) = 603.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE = 0.1900 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.022 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.31 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.83 
AVERAGE FLOW DEPTH(FEET) = 0:10 TRAVEL TIME(MIN.1 = 1.31 
Tc(M1N.) = 6.48 



SUBAREA AREA(ACRES) = 3.10 SUBAREA RUNOFF (CFS) = 7.46 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 3.30 PEAK FLOW RATE (CFS) = 7.94 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC. ) = 4.68 
LONGEST FLOWPATH FROM NODE 7004.00 TONODE 7006.00 = 360.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7006.00 TO NODE 7015.00 IS CODE = 62 

-----------.----------....-.-------.-.---------..--------..---.-------.----- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<c<cc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 603.00 DOWNSTREAM ELEVATION(FEET) = 564.00 
STREET LENGTH(FEET) = 270.00 CURBHEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.01 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET1 = 8.73 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.49 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.81 

STREET FLOW TRAVEL TIME(M1N. ) = 0.69 TC (MIN. ) = 7.18 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.513 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.393 
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 6.15 
TOTAL AREA (ACRES) = 4.60 PEAK FLOW RATE (CFS) = 13.59 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 9.54 
FLOW vELOCITY(FEET/SEC.) = 6.81 DEPTH*VELOCITY(FT*FT/SEC.) = 2.02 
LONGEST FLOWPATH FROM NODE 7004.00 TO NODE 7015.00 = 630.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7015.00 TONODE 7015.00 IS CODE = 1 

-.-..-..---.-....------.-....---- --.-.-------...--------.-.-.--------------. 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.18 
RAINFALL INTENSITY (INCH/HR) = 7.51 
TOTAL STREAM AREA(ACRES) = 4.60 



PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7007.00 TONODE 7008.00 IS CODE = 21 

--------~..~.....~.~--------~~...~..~~----~---~--~.~------------------------ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00 
UPSTREAM ELEVATION(FEET) = 790.00 
DOWNSTREAM ELEVATION(FEET) = 750.00 
ELEVATION DIFFERENCE(FEET) = 40.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.163 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR = 8.288 

SUBAREA RUNOFF (CFS) = 0.50 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7008.00 TO NODE 7015.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<ccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 750.00 DOWNSTREAM(FEET) = 600.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 440.00 CHANNEL SLOPE = 0.3409 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.962 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.94 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.83 
AVERAGE FLOW DEPTH(FEET) = 0.07' TRAVEL TIME(M1N.) = 1.91 
Tc(M1N.) = 8.08 
SUBAREA AREA(ACRES) = 2.30 SIJBAREARUNOFF(CFS) = 4.80 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 2.50 PEAK FLOW RATE (CFS) = 5.22 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC. ) = 4.94 
LONGEST FLOWPATH FROMNODE 7007.00 TO NODE 7015.00 = 525.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7015.00 TO NODE 7015.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8 .O8 
RAINFALL INTENSITY(INCH/HR) = 6.96 
TOTAL STREAM AREA(ACRES) = 2.50 



PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.22 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 12.76 8.01 6.999 4.90 
2 13.59 7.18 7.513 , 4.60 
3 5.22 8.08 6.962 2.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 30.12 7.18 7.513 
2 30.60 8.01 6.999 
3 30.51 8.08 6.962 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 30.60 Tc(M1N.) = 8.01 
TOTAL AREA(ACRES) = 12.00 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7015.00 = 1290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7015.00 TO NODE 7022.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<cc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< . 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 554.00 DOWNSTREAM(FEET) = 510.00 
FLOW LENGTH(FEET) = 280.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN. 18.0 INCH PIPE IS 11.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.69 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 30.60 
PIPE TRAVEL TIME(M1N.) = 0.19 TC (MIN.) = 8.20 
LONGEST FLOWPATH FROMNODE 7000.00 TO NODE 7022.00 = 1570.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7022.00 TONODE 7022.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.20 
RAINFALL INTENSITY(INCH/HR) = 6.89 
TOTAL STREAM AREA (ACRES) = 12.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 30.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7017.00 TO NODE 7018.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 



USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 630.00 
DOWNSTREAM ELEVATION(FEET) = 565.00 
ELEVATION DIFFERENCE(FEET) = 65.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7018.00 TO NODE 7022.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 565.00 DOWNSTREAM(FEET) = 515.00 
FLOW LENGTH(FEET) = 400.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 1.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.09 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.47 
PIPE TRAVEL TIME(M1N.) = 1.09 Tc (MIN.) = 7.78 
LONGEST FLOWPATH FROM NODE 7017.00 TO NODE 7022.00 = 500.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7018.00 TO NODE 7022.00 IS CODE = 81 

.....~.-~-~...~.~.--~-.~.~.~-----~...~~------.-~--------.~------------------ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<ccc 
............................................................................ ............................................................................ 

loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.132 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3000 
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 1.93 
TOTAL AREA(ACRES) = 1.10 TOTALRUNOFF(CFS) = 2.35 
TC(MIN.1 = 7.78 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7022.00 TONODE 7022.00 IS CODE = 1 

~...-------~-~----------~~-------~----.~-----..~.--~----~.~----------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.78 
RAINFALL INTENSITY (INCH/HR) = 7.13 
TOTAL STREAM AREA(ACRES1 = 1.10 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7020.00 TO NODE 7021.00 IS CODE = 21 

............................................................................ 



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S .C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 551.00 
DOWNSTREAM ELEVATION(FEET) = 550.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF(CFS) = 1.07 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7021.00 TO NODE 7022.00 IS CODE = 62 

--.-.-----------.....-.-....-....--.---------------------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SWAREA<ccc< 
>>>>>(STREET TABLE SECTION # 1 USED)<<ccc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 550.00 DOWNSTREAM ELEVATION(FEET) = 515.00 
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.00 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.20 
HALFSTREET FLOOD WIDTH(FEET) = 4.97 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.49 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.92 

STREET FLOW TRAVEL TIME (MIN. ) = 1.11 TC (MIN. ) = 7.02 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.619 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 3.84 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE (CFS) = 4.80 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 6.29 
FLOW VELOCITY(FEET/SEC.) = 4.97 DEPTH*VELOCITY(FT*FT/SEC.) = 1.15 
LONGEST FLOWPATH FROM NODE 7020.00 TO NODE 7022.00 = 365.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7022.00 TONODE 7022.00 IS CODE = 1 

............................................................................ 

>>>>,DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcccc< 



>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.02 
RAINFALL INTENSITY(INCH/HR) = 7.62 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 4.80 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 30.60 8.20 6.895 12.00 
2 2.35 7.78 7.132 1.10 
3 4.80 7.02 7.619 1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 34.62 7.02 7.619 
2 36.43 7.78 7.132 
3 37.22 8.20 6.895 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 37.22 Tc(M1N.) = 8.20 
TOTAL AREA (ACRES) = 14.10 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7022.00 = 1570.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7022.00 TO NODE 7022.50 IS CODE = 31 

--..-.--------------------------.-.....-..--...-.-.------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 508.00 DOWNSTREAM (FEET) = 507.00 
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.09 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 37.22 
PIPE TRAVEL TIME(MIN.1 = 0.47 Tc(M1N.) = 8.67 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7022.50 = 1770.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7022.50 TO NODE 7022.50 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 c<c<c 
............................................................................ 

............................................................................ 

FLOW PROCESS FROM NODE 7024.00 TO NODE 7025.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<cc< 
............................................................................ 



*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET1 = 680.00 
DOWNSTREAM ELEVATION(FEET) = 643.00 
ELEVATION DIFFERENCE(FEET) = 37.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.71 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7025.00 TO NODE 7026.00 IS CODE = 51 

-...~---------~~-~--~--~--~..~---------..--------------~----------~--------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 643.00 DOWNSTREAM(FEET1 = 510.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00 CHANNEL SLOPE = 0.1797 
CHANNEL BASE (FEET) = 2.00 " Z "  FACTOR = 1.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 2.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.727 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.16 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.73 
AVERAGE FLOW DEPTH(FEET) = 0.27 TRAVEL TIME(M1N.) = 1.83 
Tc(M1N.) = 8.52 
SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF (CFS) = 6.86 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 3.70 PEAK FLOW RATE (CFS) = 7.47 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.39 FLOW VELOCITY (FEET/SEC. ) = 8.10 
LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7026.00 = 840.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 7026.00 TO NODE 7023.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cc<c 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 510.00 DOWNSTREAM(FEET) = 508.00 
FLOWLENGTH(FEET) = 340.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.94 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 7.47 
PIPE TRAVEL TIME(M1N.) = 1.15 Tc(M1N.) = 9.66 
LONGEST FLOWPATH FROM NODE 7024.00 TO NODE 7023.00 = 1180.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7023.00 TONODE 7023.00 IS CODE = 1 

....--..------.-----------..-.----------------..-------..---------..--.---.- 



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 9.66 
RAINFALL INTENSITY(INCH/HR) = 6.20 
TOTAL STREAM AREA(ACRES) = 3.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7040.00 TO NODE 7041.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIALSUBAREAFLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET1 = 515.00 
DOWNSTREAM ELEVATION(FEET) = 514.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.61 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 1.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7041.00 TO NODE 7023.00 IS CODE = 62 

.~...~~....~......~....-~~-~------------~----------------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU S U B A R E A < < ~ ~ ~  
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 514.00 DOWNSTREAM ELEVATION(FEET) = 508.00 
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.89 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.31 
HALFSTREET FLOOD WIDTH(FEET1 = 10.15 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.64 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.81 

STREET FLOW TRAVEL TIME (MIN. ) =. 1.90 TC (MIN. ) = 7.81 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.117 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 



SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 8.52 
TOTAL AREA(ACRES1 = 2.20 PEAK FLOW RATE (CFS) = 9.86 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET1 = 12.54 
FLOW VELOCITY(FEET/SEC.) = 2.97 DEPTH*VELOCITY(FT*FT/SEC.) = 1.06 
LONGEST FLOWPATH FROMNODE 7040.00 TONODE 7023.00 = 365.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7023.00 TONODE 7023.00 IS CODE = 1 

-----...~.--~---~-----.~.~-----~~~-----.~------~---------------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<cc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 7.81 
RAINFALL INTENSITY(INCH/HR) = 7.12 
TOTAL STREAM AREA(ACRES) = 2.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.86 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 7.47 9.66 6.201 3.70 
2 9.86 7.81 7.117 2.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 15.89 7.81 7.117 
2 16.06 9.66 6.201 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 16.06 Tc(M1N.) = . 9.66 , 

TOTAL AREA(ACRES1 = 5.90 
LONGEST FLOWPATH FROMNODE 7024.00 TONODE 7023.00 = 1180.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROMNODE 7023.00 TONODE 7022.50 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<c<cc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 508.00 DOWNSTREAM(FEET) = 507.00 
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.46 
ESTIMATED PIPE DIAMETER(1NCH) = 21 .OO . NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 16.06 
PIPE TRAVEL TIME(M1N.) = 0.14 TC(M1N.) = 9.80 
LONGEST FLOWPATH FROMNODE 7024.00 TONODE 7022.50 = 1250.00 FEET. 



FLOW PROCESS FROMNODE 7022.50 TONODE 7022.50 IS CODE = 11 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 16.06 9.80 6.144 5.90 
LONGEST FLOWPATH FROMNODE 7024.00 TONODE 7022.50 = 1250.00 FEET 

* *  MEMORY BANK # 1 CONFLWNCE DATA ** 
STREAM RUNOFF Tc ' INTENSITY AREA 
NUMBER (CFS) (MIN. (INCH/HOUR) ' (ACRE) 

1 37.22 8.67 6.651 14.10 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7022.50 = 1770.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 51.42 8.67 6.651 
2 50.44 9.80 6.144 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 51.42 Tc(MIN.1 = 8.67 
TOTAL AREA(ACRES) = 20.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7022.50 TO NODE 7022.50 IS CODE = 12 

-....-------..--------.-..------------...-.-----.-.------------------------- 

>>>>>CLEAR MEMORY BANK # 1 cc<c.c 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7022.50 TO NODE 7030.00 IS CODE = 31 

.-..---.-.-.---....------....-------.-.--------.--------..------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 507.00 DOWNSTREAM(FEET) = 458.00 
FLOW LENGTH(FEET) = 550.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 22.71 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 51.42 
PIPE TRAVEL TIME(M1N.) = 0.40 Tc(M1N.) = 9.07 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7030.00 = 2320.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7030.00 TO NODE 7030.00 IS CODE = 1 

~.~~------~~-~-------- .~.. .------~.~---~~...~----~~.~.~~---. .~~----~.. .~~--~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.07 
RAINFALL INTENSITY(INCH/HR) = 6.46 



TOTAL STREAM AREA(ACRES) = 20.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7028.00 TO NODE 7029.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S. C. S . CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 511.00 
DOWNSTREAM ELEVATION(FEET) = 510.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 
SUBAREA RUNOFF(CFS) = 1.07 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7029.00 TO NODE 7030.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 510.00 DOWNSTREAM ELEVATION(FEET) = 468.00 
STREET LENGTH(FEET) = 490.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.25 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.27 
HnLFSTREET FLOOD WIDTH (FEET) = 8.17 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.81 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.29 

STREET FLOW TRAVEL TIME (MIN.) = 1.70 TC (MIN. ) = 7.61 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.236 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA (ACRES) = 2.7 0 SUBAREA RUNOFF (CFS) = 12.31 
TOTAL AREA (ACRES) = 2.90 PEAK FLOW R?+TE(CFS) = 13.22 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.51 
FLOW VELOCITY(FEET/SEC.) = 5.55 DEPTH*VELOCITY(FT*FT/SEC.) = 1.75 



LONGEST FLOWPATH FROM NODE 7028.00 TO NODE 7030.00 = 555.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7030.00 TONODE 7030.00 IS CODE = 1 

.~~--~--.--.-~~-~----~----~--.-...-....----..------------------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScc<<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 7.61 
RAINFALL INTENSITY (INCH/HR) = 7.24 
TOTAL STREAM AREA(ACRES) = 2.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.22 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 51.42 9.07 6.459 20.00 
2 13.22 7.61 7.236 2.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE " 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 56.34 7.61 7.236 
2 63.22 9.07 6.459 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 63.22 Tc(MIN.1 = 9.07 
TOTAL AREA(ACRES) = 22.90 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7030.00 = 2320.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7030.00 TONODE 7043.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcccce 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 458.00 DOWNSTREAM(FEET) = 453.00 
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.97 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 63.22 
PIPE TRAVEL TIME(M1N.) = 0.05 TC (MIN.) = 9.12 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7043.00 = 2390.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 



TIME OF CONCENTRATION(MIN. ) = 9.12 
RAINFALL INTENSITY(INCH/HR) = 6.43 
TOTAL STREAM AREA(ACRES) = 22.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 63.22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7042.00 TO NODE 7042.50 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) =, 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00 
UPSTREAM ELEVATION(FEET) = 520.00 
DOWNSTREAM ELEVATION(FEET) = 508.00 
ELEVATION DIFFERENCE(FEET) = 12.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.979 
WARNING: THE MAXIMUM OVERLANE FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.452 

SUBAREA RUNOFF (CFS) = 3.55 
TOTAL AREA (ACRES) = 1.40 TOTAL RUNOFF(CFS) = 3.55 

.......................................................................... 

FLOW PROCESS FROM NODE 7042.50 TO NODE 7043.00 IS CODE = 31 
~..~~-~---~....--~~---.~..----~--~~----~----~~------------~----------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 460.00 DOWNSTREAM(FEET) = 453.00 
FLOW LENGTH(FEET) = 270.00 MANNING'S N =  0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.31 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NIJMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 3.55 
PIPE TRAVEL TIME (MIN. ) = 0.62 Tc (MIN. ) = 6.59 
LONGEST FLOWPATH FROMNODE 7042.00 TONODE 7043.00 = 350.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 1 

..~.-~.~~.~~----~...~.---~.~...--~~...~-----~~~~.------~~----~-------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<q< 

----------------------------------------------------------------===--------= ................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 6.59 
RAINFALL INTENSITY(INCH/HR) = 7.93 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.55 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 63.22 9.12 6.435 22.90 
2 3.55 6.59 7.934 1.40 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 54.82 6.59 7.934 
2 66.10 9.12 6.435 

COMPUTED CONFLUENCE ESTIMATES  RE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 66.10 Tc(M1N.) = 9.12 
TOTAL AREA (ACRES) = 24.30 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7043.00 = 2390.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < c c < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7032.00 TONODE 7033.00 IS CODE = 21 

--------.--.-.-.--.--...--.....--.-..--------------------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<c 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 499.00 
DOWNSTREAM ELEVATION(FEET) = 498.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 
SUBAREA RUNOFF(CFS) = 1.61 
TOTAL AREA (ACRES) = 0.30 TOTALRUNOFF(CFS) = 1.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7033.00 TO NODE ' 7034.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 498.00 DOWNSTREAM ELEVATION(FEET) = 482.00 
STREET LENGTH(FEET) = 350.00. CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.75 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.27 
HALFSTREET FLOOD WIDTH(FEET) = 8.48 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.57 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.). = 0.98 

STREET FLOW TRAVEL TIME (MIN. ) = 1.63 Tc (MIN. ) = 7.54 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.276 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFFCOEFFICIENT = ,6300 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA (ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 8.25 
TOTAL AREA (ACRES) = 2.10 PEAK FLOW RATE(CFS) = 9.63 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.51 
FLOW VELOCITY(FEET/SEC.) = 4.04 DEPTH*VELOCITY(FT*FT/SEC.) = 1.27 
LONGEST FLOWPATH FROMNODE 7032.00 TONODE 7034.00 = 415.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7034.00 TONODE 7038.00 IS CODE = 31 

~--~-~~~~..~.......~...---------~~~~..------------~------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<c 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 472.00 DOWNSTREAM(FEET) = 455.00 
FLOW LENGTH(FEET) = 460.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.85 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 9.63 
PIPE TRAVEL TIME(M1N.) = 0.71 Tc(M1N.) = 8.25 
LONGEST FLOWPATH FROM NODE 7032.00 TONODE 7038.00 = 875.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7038.00 TONODE 7038.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<c 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.25 
RAINFALL INTENSITY(INCH/HR) = 6.87 
TOTAL STREAM AREA(ACRES1 = 2.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.63 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7036.00 TO NODE 7037.00 IS CODE = 21 

~~~~----~..-----------~-~---~~~------~~~------------~------------------~----  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<<c< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 



UPSTREAM ELEVATION(FEET) = 492.00 
DOWNSTREAM ELEVATION(FEET) = 491.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.07 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7037.00 TONODE 7038.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<cc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

................................................................ ------==== ................................................................ 
UPSTREAM ELEVATION(FEET) = 491.00 DOWNSTREAM ELEVATION(FEET) = 465.00 
STREET LENGTH(FEET1 = . 640.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

'*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.10 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.51 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.82 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.20 

STREET FLOW TRAVEL TIME (MIN. ) = 2.79 TC (MIN. ) = 8.70 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.635 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES) = 3.80 SUBAREARUNOFF(CFS) = 15.88 
TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE(CFS) = 16.72 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 13.46 
FLOW VELOCITY(FEET/SEC.) = 4.41 DEPTH*VELOCITY(FT*FT/SEC.) = 1.65 
LONGEST FLOWPATH FROMNODE 7036.00 TONODE 7038.00 = 705.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7038.00 TO NODE 7038.00 IS CODE = 1 

~-- - -~- - - - - - - -~- - -~- - - -~- -~~--~-~--~- - - .~~-~-- - . - - - - - -~-~.~- - - - - .~ .~~-- -~.~-  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 8.70 
RAINFALL INTENSITY(INCH/HR) = 6.64 



TOTAL STREAM AREA (ACRES) = 4.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.72 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 9.63 8.25 6.868 2.10 
2 16.72 8.70 6.635 4.00 

RAINFALL INTENSITY RND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 25.48 8.25 6.868 
2 26.02 8.70 6.635 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 26.02 Tc(M1N.) = 8.70 
TOTAL AREA(ACRES) = 6.10 
LONGEST FLOWPATH FROMNODE 7032.00 TONODE 7038.00 = 875.00 FEET. 

* * * * * * * * * * * * * * * * * t * t t * f t t * * * * * * * t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 7038.00 TO NODE 7043.00 IS CODE = 31 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 465.00 DOWNSTREAM(FEET) = 453.00 
FLOW LENGTH(FEET1 = 60.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 26.19 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 26.02 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 8.74 
LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7043.00 = 935.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7043.00 TO NODE 7043.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 26.02 8.74 6.616 6.10 
LONGEST FLOWPATH FROM NODE 7032.00 TO NODE 7043.00 = 935.00 FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 66.10 9.12 6.435 24.30 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7043.00 = 2390.00 FEET. 



* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 89.33 8.74 6.616 
2 91.41 9.12 6.435 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 91.41 Tc(M1N.) = 9.12 
TOTAL AREA(ACRES) = 30.40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7043.00 TONODE 7043.00 IS CODE = 12 

......~......~.~-----------~~--~------.~..----------~----------------------- 

>>>>>CLEAR MEMORY BANK # 1 < < c c c  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7043.00 TO NODE 7047.00 IS CODE = 31 

- -~ . .~~-- - -~~-- - - -~- -~~~~~-- - - - - - - - - - - .~~-~-- - - - - - - - -~-~~-~~-- - - - - - - - - - - - - - -  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 463.00 DOWNSTREAM(FEET) = 407.00 
FLOWLENGTH(FEET) = 510.00 MANNING'SN = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 27.84 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 91.41 
PIPE TRAVEL TIME(M1N.) = 0.31 Tc(M1N.) = 9.43 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7047.00 = 2900.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7047.00 TO NODE 4047.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<ccc< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 9.43 
RAINFALL INTENSITY(INCH/HR) = 6.30 
TOTAL STREAM AREA(ACRES) = 30.40 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 91.41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7045.00 TO NODE 7046.00 IS CODE = 21 

-~~~..............~.~~..----~-~----~~-~~-~-~-------------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<cc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .el00 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 65.00 
UPSTREAM ELEVATION (FEET) = 461.00 
DOWNSTREAM ELEVATION(FEET) = 460.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 6.160 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.291 



SUBAREA RUNOFF (CFS) = 2.02 
TOTAL AREA (ACRES) = 0.4 0 TOTAL RUNOFF (CFS) = 2.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7046.00 TO NODE 7047.00 IS CODE = 62 

- -~~--- - - - - - - -~--- -~---~---~~~----~--- -~--- - - -~~~---~~.-- - -~--- - - - - - - - - - - - - -  

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 
UPSTREAM ELEVATION(FEET) = 460.00 DOWNSTREAM ELEVATION(FEET) = 417.00 
STREET LENGTH (FEET) = 470.00 CURB HEIGHT (INCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.88 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.29 
HALFSTREET FLOOD WIDTH(FEET) = 9.19 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.31 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.53 

STREET FLOW TRAVEL TIME (MIN. ) = 1.48 Tc (MIN. ) = 7.64 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.218 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.619 
SUBAREA AREA(ACRES) = 3.50 SUBAREA RUNOFF (CFS) = 15.66 
TOTAL AREA (ACRES) = 3.90 PEAK FLOW RATE(CFS) = 17.43 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH (FEET) = 11.63 
FLOWVELOCITY(FEET/SEC.) = 6.06 DEPTH*VELOCITY(FT*FT/SEC.) = 2.04 
LONGEST FLOWPATH FROMNODE 7045.00 TONODE 7047.00 = 535.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7047.00 TO NODE 7047.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 7.64 
RAINFALL INTENSITY(INCH/HR) = 7.22 
TOTAL STREAM AREA(ACRES) = 3.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.43 

*+  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 



NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 
1 91.41 9.43 6.300 30.40 
2 17.43 7.64 7.218 3.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 91.44 7.64 7.218 
2 106.62 9.43 6.300 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 106.62 Tc(MIN.1 = 9.43 
TOTAL AREA (ACRES) = 34.30 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7047.00 = 2900.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7047.00 TONODE 7056.00 IS CODE = 31 

.......-..--.---------------------..-.....-.---.---------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 407.00 DOWNSTREAM(FEET) = 402.00 
FLOWLENGTH(FEET) = 70.00 MANNING'SN= 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 25.05 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 106.62 
PIPE TRAVEL TIME(M1N.) = 0.05 Tc(MIN.) = 9.48 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7056.00 = 2970.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7056.00 TO NODE 7056.00 IS CODE = 10 . 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 c < < < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7049.00 TONODE 7050.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<<<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 474.00 
DOWNSTREAM ELEVATION(FEET1 = 452.00 
ELEVATION DIFFERENCE(FEET) = 22.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.094 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.16 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.16 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7050.00 TONODE 7051.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<c 

............................................................................ ....................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 452.00 DOWNSTREAM(FEET) = 425.00 
FLOW LENGTH(FEET) = 240.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.63 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 1.16 
PIPE TRAVEL TIME(M1N.) = 0.52 TC (MIN.) = 4.62 
LONGEST FLOWPATH FROMNODE 7049.00 TO NODE 7051.00 = 340.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7050.00 TO NODE 7051.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWcc<cc 
-------------------------------------------------------=--------============ ....................................................... 

loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3900 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4300 
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF (CFS) = 3.33 
TOTAL AREA(ACRES) = 1.10 TOTAL RUNOFF(CFS) = 4.49 
TC(M1N.) = 4.62 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'FLOW PROCESS FROM NODE 7051.00 TO NODE 7051.20 IS CODE = 31 
.........~-~~.~~..--.~--------------~~-----~-------------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcccc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<cc< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 420.00 DOWNSTREAM(FEET) = 410.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.63 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.49 
PIPE TRAVEL TIME(M1N.) = 0.13 TC (MIN.) = 4.75 
LONGEST FLOWPATH FROMNODE 7049.00 TO NODE 7051.20 = 440.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7051.20 TO NODE 7051.20 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ....................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 4.75 
RAINFALL INTENSITY (INCH/HR) = 9.49 



TOTAL STREAM AREA(ACRES) = 1.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.49 

............................................................................ 

I Flow information for Node 6010 I 
I I 
I I 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6010.00 TONODE 6010.00 IS CODE = 7 

-~.~~---~----~.~---~------~.------~----~-----~~----------~---------~--------  

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
............................................................................ 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 9.04 RAIN INTENSITY (INCH/HOUR) = 6.47 
TOTAL AREA(ACRES) = 4.00 TOTAL RUNOFF(CFS) = 15.17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6010.00 TONODE 7051.20 IS CODE = 31 

~~...~...-----~...~..----~-~.~.~---~--~...-~----~-~-~.~~------------~~------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 411.00 DOWNSTREAM(FEET) = 410.00 
FLOWLENGTH(FEET) = 80.00 MANNING0SN= 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.93 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 15.17 
PIPE TRAVEL TIME(M1N.) = 0.17 Tc(M1N.) = 9.21 
LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7051.20 = 615.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7051.20 TO NODE 7051.20 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.21 
RAINFALL INTENSITY(INCH/HR) = 6.40 
TOTAL STREAM AREA(ACRES) = 4.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.17 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 4.49 4.75 9.485 1.10 
2 15.17 9.21 6.397 4.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 



NUMBER (CFS) (MIN. ) (INCH/HOUR) 
1 12.31 4.75 9.485 
2 18.20 9.21 6.397 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 18.20 Tc(M1N.) = 9.21 
TOTAL AREA(ACRES) = 5.10 
LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7051.20 = 615.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7051.20 TO NODE 7055.00 IS CODE = 31 

--~.~....~----~--...~..~--------..~.-~--------~.~.~----~-~---~-----~-------~ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 410.00 DOWNSTREAM(FEET) = 405.00 
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.25 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 18.20 
PIPE TRAVEL TIMEiMIN.) = 0.07 Tc(M1N.) = 9.28 
LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7055.00 = 685.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7055.00 TO NODE 7055.00 IS CODE = 1 

............................................................................ 

.>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.28 
RAINFALL INTENSITY(INCH/HR) = 6.37 
TOTAL STREAM AREA(ACRES) = 5.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7053.00 TO NODE 7054.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA RNALYSIS<<ccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6500 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 418.00 
DOWNSTREAM ELEVATION (FEET) = 417.00 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF ELOW(MIN.) = 5.657 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.759 

SUBAREA RUNOFF (CFS) = 1.14 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7054.00 TONODE 7055.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 



>>>>>(STREET TABLE SECTION # 1 USED)c<ccc 
............................................................................ 

UPSTREAM ELEVATION(FEET) = 417.00 DOWNSTREAM ELEVATION(FEET1 = 415.00 
STREET LENGTH (FEET) = 90.00 CURB HEIGHT (INCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.73 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.25 
HALFSTREET FLOOD WIDTH(FEET) = 7.16 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.28 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.57 

STREET FLOW TRAVEL TIME(M1N. ) = 0.66 TC (MIN. ) = 6.31 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.159 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.650 
SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 3.18 
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE (CFS) = 4 . 2 4  

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 8.68 
FLOW VELOCITY(FEET/SEC.) = 2.53 DEPTH*VELOCITY(FT*FT/SEC.) = 0.70 
LONGEST FLOWPATH FROMNODE 7053.00 TONODE 7055.00 = 155.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7055.00 TONODE 7055.00 IS CODE = 1 

-.--.--.-..--...--.--.-------.-----.-------.-----.-------------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2  
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.31 
RAINFALL INTENSITY (INCH/HR) = 8.16 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.24 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 18.20 9.28 6.365 5.10 
2  4.24 6.31 8.159 0.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 18.44 6.31 8.159 
2 21.51 9.28 6.365 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 21.51 Tc(M1N.) = 9.28 
TOTAL AREA(ACRES) = 5.90 
LONGEST FLOWPATH FROMNODE 7045.00 TO NODE 7055.00 = 685.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7055.00 TO NODE 7056.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<ccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cccc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET1 = 405.00 DOWNSTREAM(FEET1 = 402.00 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.11 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 21.51 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 9.32 
LONGEST FLOWPATH FROM NODE 7045.00 TO NODE 7056.00 = 725.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7056.00 TO NODE 7056.00 IS CODE = 11 
............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 21.51 9.32 6.348 5.90 
LONGEST FLOWPATH FROMNODE 7045.00 TONODE 7056.00 = 725.00 FEET 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 106.62 9.48 6.280 34.30 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7056.00 = 2970.00 FEET 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS 1 (MIN.) (INCH/HOUR) 

1 . 126.35 9.32 6.348 
2 127.89 9.48 6.280 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 127.89 Tc(MIN.1 = 9.48 
TOTAL AREA(ACRES) = 40.20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7056.00 TO NODE 7056.00 IS CODE = 12 

. . . .-..~-~~...~~~----~..~~---~---~~~~--~----~---~---------~----------------- 



>>>>>CLEAR MEMORY BANK # 1 c < c c c  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7056.00 TONODE 7060.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 402.00 DOWNSTREAM(FEET) = 346.00 
FLOW LENGTH(FEET) = 535.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 30.28 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 127.89 
PIPE TRAVEL TIME(M1N.) = 0.29 Tc(M1N.) = 9.77 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7060.00 = 3505.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 7060.00 TO NODE 7060.00 IS CODE = 1 
~-----~-~----~------~~---------------- . .~~~~..~~-----~---~--~~--------------  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<<c 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 9.77 
RAINFALL INTENSITY (INCH/HR) = 6.16 
TOTAL STREAM AREA (ACRES ) = 4 0.2 0 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 127.89 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7058.00 TO NODE 7059.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<cc 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 100.00 
UPSTREAM ELEVATION (FEET) = 417.00 
DOWNSTREAM ELEVATION(FEET) = 411.00 
ELEVATION DIFFERENCE(FEET) = 6.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.656 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.20 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7059.00'TONODE 7060.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccc<< 
>>>>>(STREET TABLE SECTION # 1 USED)c<c<c 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET1 = 411.00 DOWNSTREAM ELEVATION(FEET) = 356.00 
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.45 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.23 
HALFSTREET FLOOD WIDTH(FEET) = 6.14 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.80 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.09 

STREET FLOW TRAVEL TIME (MIN. ) = 1.74 Tc (MIN. ) = 6.39 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.095 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.851 
SUBAREA AREA (ACRES) = 0.90 SUBAREARUNOFF(CFS) = 6.56 
TOTAL AREA (ACRES) = 1.10 PEAK FLOW RATE (CFS) = 7.58 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 7.87 
FLOW VELOCITY(FEET/SEC.) = 5.37 DEPTH*VELOCITY(FT*FT/SEC.) = 1.41 
LONGEST FLOWPATH FROMNODE 7058.00 TONODE 7060.00 = 600.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7060.00 TO NODE 7060.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScccc< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.39 
RAINFALL INTENSITY (INCH/HR) = 8.10 
TOTAL STREAM AREA(ACRES) = 1.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.58 

'* CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 127.89 9.77 6.157 40.20 
2 7.58 6.39 8.095 1.10 

RAINFALL INTENSITY ANE TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 91.24 6.39 8.095 
2 133.65 9.77 6.157 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 133.65 Tc(MIN.1 = 9.77 
TOTAL AREA (ACRES) = 41.30 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7060.00 = 3505.00 FEET. 

........................................................................... 

FLOW PROCESS FROM NODE 7060.00 TO NODE 7064.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 346.00 DOWNSTREAM(FEET) = 326.00 
FLOW LENGTH(FEET1 = 160.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 31.94 
ESTIMATED PIPE DIAMETER(INCH1 = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 133.65 
PIPE TRAVEL TIME(M1N.) = 0.08 Tc(M1N.) = 9.85 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7064.00 = 3665.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7060.00 TO NODE 7064.00 IS CODE = 1 

. . - - ------~. . .~----~-- .~~--------~~~--~~~.~~--- .~.~. .~~---~~.~----~~.. .~----  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cc<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 9.85 
RAINFALL INTENSITY(INCH/HR) = 6.12 
TOTAL STREAM AREA (ACRES) = 4 1.3 0 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 133.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE' 7061.00 TO NODE 7062.00 IS CODE = 21 

. . .-~-----~..~--~-----~----------~----..~---~.~~.~~---~~..~--------~~---~--- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVENUMBER (AMCII) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 383.00 
DOWNSTREAM ELEVATION(FEET1 = 340.00 
ELEVATION DIFFERENCE(FEET) = 43.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.094 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.16 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7062.00 TO NODE 7063.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUEAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 



............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 340.00 DOWNSTREAM(FEET) = 333.00 
FLOW LENGTH(FEET) = 380.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.67 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 1.16 
PIPE TRAVEL TIME(M1N.) = 1.36 Tc(MIN.1 = 5.45 
LONGEST FLOWPATH FROMNODE 7061.00 TONODE 7063.00 = 480.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7062.00 TO NODE 7063.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWccccc 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.971 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .GI00 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6100 
SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 3 .28 
TOTAL AREA (ACRES) = 0.80 TOTAL RUNOFF(CFS) = 4.38 
TC(M1N.) = 5.45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7063.00 TO NODE 7064.00 IS CODE = 31 

.--.-.-.-.-------.---...-.-.-.-.-.------------------------------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 328.00 DOWNSTREAM(FEET) = 326.00 
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTHOF FLOW IN 18.0 INCH PIPE IS' 7.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.69 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.38 
PIPE TRAVEL TIME(M1N.) = 0.29 TctMIN.) = 5.74 
LONGEST FLOWPATH FROM NODE 7061.00 TO NODE 7064.00 = 595.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7064.00 TO NODE 7064.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.74 
RAINFALL INTENSITY (INCH/HR) = 8.68 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.38 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE " 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 98.67 5.74 8.680 
2 136.74 9.85 6.123 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 136.74 Tc(M1N.) = 9.85 
TOTAL AREA (ACRES) = 42.10 
LONGEST FLOWPATH FROMNODE 7000.00 TO NODE 7064.00 = 3665.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7064.00 TO NODE 7068.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccc<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 

............................................................................ ........................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 326.00 DOWNSTREAM(FEET)- = 298.00 
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 33.72 
ESTIMATED PIPE DIAMETER(INCH1 = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 136.74 
PIPE TRAVEL TIME(M1N.) = 0.10 Tc(M1N.) = 9.95 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7068.00 = 3865.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7068.00 TO NODE 7068.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 9.95 
RAINFALL INTENSITY(INCH/HR) = 6.08 
TOTAL STREAM AREA(ACRES) = 42.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 136.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7066.00 TO NODE 7067.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .5100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 370.00 
DOWNSTREAM ELEVATION(FEET) = 357.00 
ELEVATION DIFFERENCE(FEET) = 13.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.930 



WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 0.97 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.97 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7067.00 TO NODE 7067.50 IS CODE = 62 

- -~~~~~~~-~- - - - - -~~. - - - - - - -~ - - -~~~~- - - -~- - - - - - - - - - -~~~- - - - - - - - - - -~ - - - - - - - - - -  

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 357.00 DOWNSTREAM ELEVATION(FEET) = 299.00 
STREET LENGTH(FEET) = 480.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow ~ection(curb-to-cukb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.70 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.21 
HALFSTREET FLOOD WIDTH(FEET) = 5.48 
AVEFAGE FLOW VELOCITY ( FEET/SEC . ) = 4.7 8 
PRODUCT OF DEPTHLVELOCITY(FT*FT/SEC.) = . 1.03 

STREET FLOW TRAVEL TIME (MIN. ) = 1.67 Tc (MIN. ) = 6.60 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.926 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6900 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.660 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 5.47 
TOTAL AREA (ACRES) = 1.20 PEAK FLOW RATE (CFS) = 6.28 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET1 = 7.11 
FLOW VELOCITY(FEET/SEC.) = 5.31 DEPTH*VELOCITY(FT*FT/SEC.) = 1.31 
LONGEST FLOWPATH FROM NODE 7066.00 TO NODE 7067.50 = 580.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7067.50 TO NODE 7068.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cc<< 

---------------------------------------------------------------------------= ........................................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 299.00 DOWNSTREAM(FEET) = 298.00 
FLOW LENGTH(FEET) = 240.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.16 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 6.28 



PIPE TRAVEL TIME(M1N.) = 0.96 TC (MIN.) = 7.57 
LONGEST FLOWPATH FROMNODE 7066.00 TO NODE 7068.00 = 820.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7068.00 TONODE 7068.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 7.57 
RAINFALL INTENSITY(INCH/HR) = 7.26 
TOTAL STREAM AREA(ACRES) = 1.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.28 

............................................................................ 

I Flow Information for Node 7068 I 
I I 
I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7068.00 TONODE 7068.00 IS CODE = 7 

~~--.-~---~-.-.-~-.~.~.~.~.~.~.~.~.~.---------~~----~----------------------- 

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<ccc 
............................................................................ 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(MIN) = 8.37 RAIN INTENSITY(INCH/HOUR) = 6.80 
TOTAL AREA(ACRES) = 114.30  TOT^ RUNOFF (CFS) = 311.62 

............................................................................ 

FLOW PROCESS FROM NODE 7068.00 TO NODE 7068.00 IS CODE = 1 
~~~.~.-~-~--------~-~------~-~--------.~.~.~.-.-.-.------------~----~------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.37 
RAINFALL INTENSITY(INCH/HR) = 6.80 
TOTAL STREAM AREA(ACRES) = 114.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 311.62 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 136.74 9.95 6.084 42.10 
'2 6.28 7.57 7.261 1.20 
3 311.62 8.37 6.803 114.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 402.57 7.57 7.261 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 439.78 TC (MIN. ) = 8.37 
TOTAL AREA(ACRES) = 157.60 
LONGEST FLOWPATH FROM NODE 7000.00 TONODE 7068.00 = 3865.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7068.00 TONODE 7079.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SWAREA<c<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<cc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 298.00 DOWNSTREAM(FEET1 = 294.00 
FLOW LENGTH(FEET) = 105.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 60.0 INCH PIPE IS 45.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 27.84 
ESTIMATED PIPE DIAMETER(1NCH) = 60.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 439.78 
PIPE TRAVEL TIME(M1N.) = 0.06 Tc(M1N.) = 8.43 
LONGEST FLOWPATH FROMNODE 7000.00 TONODE 7079.00 = 3970.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7079.00 TONODE 7079.00 IS CODE = 10 

............................................................................ 
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

..................................................................... --------------------------------------------------------------------->====== 

............................................................................ 

FLOW PROCESS FROM NODE 5102.00 TO NODE 5103.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 

..................................................................... ................................................. >====== 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S . C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 393.00 
DOWNSTREAM ELEVATION(FEET) = 385.00 
ELEVATION DIFFERENCE(FEET) = 8.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 1.800 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 2.56 
TOTAL AREA (ACRES) = 0.30 TOTALRUNOFF(CFS) = 2.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5103.00 TO NODE 5105.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<cccc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 385.00 DOWNSTREAM ELEVATION(FEET) = 308.00 
STREET LENGTH(FEET) = 1030 .OO CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 



DISTANCE FROM CROWN TO CROSSFALL GRRDEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DECIMAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.56 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.29 
HALFSTREET FLOOD WIDTH (FEET) = 9.44 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.89 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.44 

STREET FLOW TRAVEL TIME(M1N.) = 3.51 Tc(M1N.) = 5.31 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.121 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA (ACRES) = 1.70 SUBAREA RUNOFF (CFS) = 13.96 
TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) = 16.42 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 11.83 
FLOW VELOCITY(FEET/SEC.) = 5.53 DEPTH*VELOCITY(FT*FT/SEC.) = 1.89 
LONGEST FLOWPATH FROM NODE 5102.00 TO NODE 5105.00 = 1130.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5105.00 TO NODE 7072.00 IS CODE = 31 

-------------------------~--------~.---~---~.~-------..~------.~~~----~~~..- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 308.00 DOWNSTREAM(FEET) = 296.00 
FLOW LENGTH(FEET) = 1700.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.52 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 16.42 
PIPE TRAVEL TIME(M1N.) = 4.35 Tc(M1N.) = 9.66 
LONGEST FLOWPATH FROMNODE 5102.00 TONODE 7072.00 = 2830.00 FEET. 

........................................................................... 

FLOW PROCESS FROM NODE 7072.00 TO NODE 7072.00 IS CODE = 1 
............................................................................ 

I 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 9.66 
RAINFALL INTENSITY(INCH/HR) = 6.20 
TOTAL STREAM AREA (ACRES) = 2.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = . 16.42 



FLOW PROCESS FROMNODE 7070.00 TONODE 7071.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<cccc 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,8000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 3 11.60 
DOWNSTREAM ELEVATION(FEET) = 311.00 
ELEVATION DIFFERENCE(FEET1 = 0.60 
SUBAREA OVERLAND TIME OF FLOW(M1N.J = 4.183 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.52 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7071.00 TO NODE 7072.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<c<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 311.00 DOWNSTREAM ELEVATION(FEET) = 310.00 
STREET LENGTH(FEET) = 1380.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF YFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.55 
***STREET FLOWING FULL*** 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.51 
HALFSTREET FLOOD WIDTH (FEET) = 18.29 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 0.81 
PRODUCT OF DEPTH&VELOCITY (FT+FT/SEC. ) = 0.41 

STREET FLOW TRAVEL TIME(M1N.) = 28.53 Tc(M1N.) = 32.71 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.824 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,8000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.800 
SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNOFF(CFS) = 8.58 
TOTAL AREA (ACRES) = 4.00 PEAK FLOW RATE (CFS) = 9.04 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 20.68 
FLOW VELOCITY(FEET/SEC.) = 0.91 DEPTH*VELOCITY(FT*FT/SEC.) = 0.50 
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS, 

AND L = 1380.0 FT WITH ELEVATION-DROP = 1.0 FT, IS 28.8 CFS, 



WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7072.00 
LONGEST FLOWPATH FROMNODE 7070.00 TO NODE 7072.00 = 1440.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7072.00 TONODE 7072.00 IS CODE = 1 

..-------------.-----------------...-..-....-.--------.---.-.--..---.------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<c<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 32.71 
RAINFALL INTENSITY (INCH/HR) = 2.82 
TOTAL STREAM AREA(ACRES) = 4.00 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.04 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 16.42 9.66 6.203 2.00 
2 9.04 32.71 2.824 4.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUN0 F F Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 19.09 9.66 6.203 
2 16.51 32.71 2.824 

. . 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 19.09 Tc(M1N.) = 9.66 
TOTAL AREA(ACRES) = 6.00 
LONGEST FLOWPATH FROMNODE 5102.00 TO NODE 7072.00 = 2830.00 FEET. 

......................................................................... 

FLOW PROCESS FROM NODE 7072.00 TO NODE 7079.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 296.00 DOWNSTREAM(FEET) = 294.00 
FLOW LENGTH(FEET1 = 280.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.90 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 19.09 
PIPE TRAVEL TIME(M1N.) = 0.68 Tc(M1N.) = 10.34 
LONGEST FLOWPATH FROM NODE 5102.00 TO NODE 7079.00 = 3110.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7079.00 TONODE 7079.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORYcccc< 
............................................................................ 



" MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (c~s) (MIN. ) (INCH/HOUR) (ACRE) 

1 19.09 10.34 5.938 6.00 
LONGEST FLOWPATH FROM NODE 5102.00 TO NODE 7079.00 = 3110.00 FEET 

*' MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 439.78 8.43 6.771 157.60 
LONGEST FLOWPATH FROMNODE 7000.00 TO NODE 7079.00 = 3970.00 FEET. 

'* PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 455.36 8.43 6.771 
2 404.78 10.34 5.938 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 455.36 Tc(M1N.) = 8.43 
TOTALAREA(ACRES) = 163.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7079.00 TONODE 7079.00 IS CODE = 12 

............................................................................ 

>>>>>CLEAR MEMORY BANK # 1 < c < < <  
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7079.00 TONODE 7098.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

.............................................. ............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 294.00 DOWNSTREAM(FEET) = 290.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 700.00 CHANNEL SLOPE = 0.0057 
CHANNEL BASE(FEET) = 100.00 " Z "  FACTOR = 3.000 
MANNING'S FACTOR = 0.016 MAXIMUM DEPTH(FEET) = 15.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.903 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4500 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 463.46 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.84 
AVERAGE FLOW DEPTH (FEET) = 0.78 TRAVEL TIME (MIN. ) = 2.00 
Tc(M1N.) = 10.43 
SUBAREA AREA(ACRES) = 6.10 SUBAREA RUNOFF (CFS) = 16.20 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.444 
TOTAL AREA(ACRES) = 169.70 PEAK FLOW RATE (CFS) .; 455.36 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.77 FLOW VELOCITY(FEET/SEC.) = 5.80 
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7098.00 = 4670.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7098.00 TONODE 7098.00 IS CODE = 10 

............................................................................ 



>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < < < c c  
............................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE. 7074.10 TO NODE 7074.20 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<~c~c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 855.00 
DOWNSTREAM ELEVATION(FEET) = 800.00 
ELEVATION DIFFERENCE(FEET) = 55.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HO~) = 8.200 

SUBAREA RUNOFF(CFS) = 0.86 
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.86 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7074.20 TO NODE 7074.40 IS CODE = 51 

-.---~----~---~~-------~---~~------~--~~~----------------------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWc<c<c 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)c<ccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 800.00 DOWNSTREAM(FEET) = 415.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1240.00 CHANNEL SLOPE = 0.3105 
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 3.000 
MANNING'S FACTOR = 0.035 MAXIMUMDEPTH(FEET) = 5.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.847 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3200 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.61 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.23 
AVERAGE FLOW DEPTH (FEET) = 0.37 TRAVEL TIME (MIN. ) = 2.02 
Tc(M1N.) = 8.29 
SUBAREA AREA(ACRES) = 13.30 SUBAREA RUNOFF (CFS) = 29.14 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.321 
TOTAL AREA (ACRES) = 13.60 PEAK FLOW RATE (CFS) = 29.86 

END OF SUBAREA CHANNEL FLOW HYDWLICS: 
DEPTH(FEET1 = 0.52 FLOW VELOCITY(FEET/SEC.) = 12.48 
LONGEST FLOWPATH FROM NODE 7074.10 TO NODE 7074.40 = 1340.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7074.00 TO NODE 7076.00 IS CODE = 31 

-~~--~......~......~..-.~---.~---~---~---~-----~~~---~---------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<cc< 

............................................................................ ....................................... 
ELEVATION DATA: UPSTREAM(FEET) = 415.00 DOWNSTREAM(FEET) = 338.00 
FLOW LENGTH(FEET) = 540.00 MANNING'S N = 0.016 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.72 



ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 29.86 
PIPE TRAVEL TIME(M1N.) = 0.46 Tc(MIN.1 = 8.74 
LONGEST FLOWPATH FROM NODE 7074.10 TO NODE 7076.00 = 1880.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7076.00 TO NODE 7076.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<cc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.74 
RAINFALL INTENSITY(INCH/HR) = 6.61 
TOTAL STREAM AREA(ACRES) = 13.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 29.86 

............................................................................ 

FLOW PROCESS FROM NODE 7075.10 TO NODE 7075.20 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 

............................................................................ ................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 90.00 
UPSTREAM ELEVATION (FEET) = 850.00 
DOWNSTREAM ELEVATION(FEET) = 780.00 
ELEVATION DIFFERENCE(FEET) = 70.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.945 
WARNING: THE MAXIMUM OVERLANE FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.483 

SUBAREA RUNOFF (CFS) = 0.59 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7075.20 TO NODE 7076.00 IS CODE = 51 

............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccccc 

............................................................................. 

ELEVATION DATA: UPSTREAM(FEET) = 780.00 DOWNSTREAM(FEET) = 338.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1150.00 CHANNEL SLOPE = 0.3843 
CHANNELBASE(FEET) = 10.00 "Z" FACTOR= 4.000 
W I N G ' S  FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 4.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.750 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.83 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.58 
AVERAGE FLOW DEPTH(FEET) = 0.17. TRAVEL TIME (MIN. ) = 2.53 
Tc(MIN.) = 8.47 
SUBAREA AREA(ACRES) = 11.00 SUBAREARUNOFF(CFS) = 25.99 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 
TOTAL AREA(ACRES) = 11.20 PEAK FLOW RATE (CFS) = 26.46 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.25 FLOW VELOCITY (FEET/SEc. ) = 9.75 
LONGEST FLOWPATH FROMNODE 7075.10 TONODE 7076.00 = 1240.00 FEET 

............................................................................. 

FLOW PROCESS FROM NODE 7076.00 TO NODE 7076.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 8.47 
RAINFALL INTENSITY(INCH/HR) = 6.75 
TOTAL STREAM AREA(ACRES) = 11.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 26.46 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 29.86 8.74 6.614 13.60 
2 26.46 8.47 6.750 11.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 55.39 8.47 6.750 
2 55.79 8.74 6.614 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 55.79 Tc(M1N.) = 8.74 
TOTAL AREA(ACRES) = 24.80 
LONGEST FLOWPATH FROM NODE 7074.10 TONODE 7076.00 = 1880.00 FEET. 

.......................................................................... 

FLOW PROCESS FROM NODE 7076.00 TO NODE 7098.00 IS CODE = 31 
.~~.~~--~-~.. .~----~--.~.~---~---~.~---~----~~--~---------------------------  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 338.00 DOWNSTREAM(FEET1 = 300.00 
FLOW LENGTH(FEET) = 280.00 MANNINGISN= 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.l = 27.33 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 55.79 
PIPE TRAVEL TIME(M1N.) = 0.17 TC (MIN.) = 8.91 
LONGEST FLOWPATH FROM NODE 7074.10 TO NODE 7098.00 = 2160.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7098.00 TO NODE 7098.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 



* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 55.79 8.91 6.532 24.80 
LONGEST FLOWPATH FROM NODE 7074.10 TO NODE 7098.00 = 2160.00 FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 455.36 10.43 5.903 169.70 
LONGEST FLOWPATH FROM NODE 7000.00 TONODE 7098.00 = 4670.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 444.97 8.91 6.532 
2 505.77 10.43 5.903 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 505.77 Tc(M1N.) = 10.43 
TOTAL AREA(ACRES) = 194.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7098.00 TO NODE 7098.00 IS CODE = 12 
- - - - - - - - - - - - - - - -~~~~~~~.~~~-~~-~- - - - - - - - - - -~ -~~~~-~- - - - - - - - - - - - - - - - - - - - - - - - -  

>>>>>CLEAR MEMORY BANK # 1 c < < < <  
............................................................................ ............................................................................ 
............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 194.50 TC(M1N.) = 10.43 
PEAK FLOW RATE (CFS) = 505.77 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANLJAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 07/16/09 * 
100-yr Post-project (on-site) * 

* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW-5K100.DAT 
TIME/DATE OF STUDY: 10:17 07/20/2009 

............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 36.0 31.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5000.00 TO NODE 5000.10 IS CODE = 21 

.~~~--..~-~----..--------..~-~----.~-~------~~------~~~-------.~~------..~-- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CURVENUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET1 = 50.00 
UPSTREAM ELEVATION(FEET) = 762.10 
DOWNSTREAM ELEVATION(FEET) = 762.00 
ELEVATION DIFFERENCE(FEET) = 0.10 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.207 
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 4.27 
TOTAL AREA(ACRES) = 0.50 TOTAL RUNOFF (CFS) = 4.27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5000.10 TO NODE 5000.20 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

--------------=========== -------------- ................................................... 
ELEVATION DATA: UPSTREAM(FEET1 = 762.00 DOWNSTREAM(FEET) = 700.00 
FLOWLENGTH(FEET) = 200.00 MANN1NGrSN= 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.58 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.27 
PIPE TRAVEL TIME (MIN.) = 0.18 Tc (MIN.) = 3.39 
LONGEST FLOWPATH FROM NODE 5000.00 TO NODE 5000.20 = 250.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5000.10 TO NODE 5000.20 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWcccc< 
-----------------------------------------------------------------------===== ....................................................................... 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6333 
SLIBAREA AREA(ACRES1 = 0.40 SUBAREA RUNOFF(CFS) = 1.14 
TOTAL AREA (ACRES) = 0.90 TOTALRUNOFF(CFS) = 5.41 
TC(M1N.) = 3.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5000.20 TONODE 5000.30 IS CODE = 51 

. .~---~~..~----~~.~---~-- .~.~-~~-- . . .~---~-~~~---~---~---~-------- - - - - - - - - -~ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 700.00 DOWNSTREAM(FEET) = 600.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE = 0.4545 
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 10.000 
MANNINGIS FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.82 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC. ) = 6.61 
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(M1N.) = 0.55 
Tc(M1N.) = 3.94 
SUBAREA AREA (ACRES) = 2.40 SUBAREA RUNOFF (CFS) = 6.83 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.391 
TOTAL AREA(ACRES) = 3.30 PEAK FLOW RATE (CFS) = 12.24 

END OF SUBAREA CHANNEL €LOW HYDRAULICS: 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC. ) = 7.21 
LONGEST FLOWPATH FROMNODE 5000.00 TO NODE 5000.30 = 470.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5000.30 TONODE 5003.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 600.00 DOWNSTREAM(FEET1 = 522.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 270.00 CHANNEL SLOPE = 0.2889 
CHANNEL BASE (FEET) = 10.00 "zoo FACTOR = 7.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.50 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.19 
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME (MIN. ) = 0.63 
Tc(MIN.1 = 4.57 
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF (CFS) = 8.54 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.348 
TOTAL AREA(ACRES) = 6.30 PEAK FLOW RATE (CFS) = 20.77 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = O. 23 FLOW VELOCITY (FEET/SEC. ) = 7.71 
LONGEST FLOWPATH FROMNODE 5000.00 TONODE 5003.00 = 740.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5003.00 TO NODE 5003.00 IS CODE = 10 

............................................................................ 
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < T C < <  

............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5001.00 TONODE 5001.10 IS CODE = 21 

---~~~-----....~..~~-~.~..~------...~---~--------------.---~---------~------ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

....................................................... ..................... 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CWRVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 50.00 
UPSTREAM ELEVATION(FEET) = 764.10 
DOWNSTREAM ELEVATION(FEET) = 764.00 
ELEVATION DIFFERENCE(FEET) = 0.10 



SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.207 
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 8.54 
TOTAL AREA (ACRES) = 1.00 TOTAL RUNOFF(CFS) = 8.54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5001.10 TO NODE 5001.20 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<ccc< 

............................................................................ 

ELEVATION DATA: UPSTREAM (FEET) = 764.00 DOWNSTREAM (FEET) = 695.00 
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.54 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.54 
PIPE TRAVEL TIME(M1N.) = 0.12 Tc (MIN.) = 3.33 
LONGEST FLOWPATH FROM NODE 5001.00 TO NODE 5001.20 = 230.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5001.10 TO NODE 5001.20 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 

' AREA-AVERAGE RUNOFF COEFFICIENT = 0.7286 
SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.14 
TOTAL AREA(ACRES) = 1.40 TOTALRUNOFF(CFS) = 9.67 
TC(M1N.) = 3.33 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5001.20 TO NODE 5002.30 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

---------------------------------------------------------=================== ......................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 695.00 DOWNSTREAM(FEET) = 580.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 260.00 CHANNEL SLOPE = 0.4423 ' 

CHANNEL BASE(FEET) = 10.00 " Z "  FACTOR = 10.000 
W I N G ' S  FACTOR = 0.035 MAXIMUM DEPTH(FEET1 = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.67 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.99 
AVERAGE FLOW DEPTH (FEET) = 0.13 TRAVEL TIME (MIN. ) = 0.62 
Tc(M1N.) = 3.95 



SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 1.99 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.586 
TOTAL AREA (ACRES) = 2.10 PEAK FLOW RATE (CFS) = 11.67 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 7.19 
LONGEST FLOWPATH FROM NODE 5001.00 TO NODE 5002.30 = 490.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 5002.30 TO NODE 5002.30 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<cc< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 3.95 
RAINFALL INTENSITY (INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 2.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.67 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5002.00 TO NODE 5002.10 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 50.00 
UPSTREAM ELEVATION (FEET) = 764.10 
DOWNSTREAM ELEVATION(FEET) = 761.00 
ELEVATION DIFFERENCE(FEET) = 3.10 
SWAREA OVERLAND TIME OF FLOW(M1N.) = 1.386 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 8.54 
TOTAL AREA (ACRES) = 1.00 TOTAL RUNOFF (CFS) = 8.54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5002.10 TO NODE 5002.20 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 764.00 DOWNSTREAM(FEET) = 695.00 
FLOW LENGTH(FEET) = 190.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.06 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.54 
PIPE TRAVEL TIME(M1N.) = 0.13 Tc(MIN.) = 1.52 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5002.20 = 240.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 5002.10 TO NODE 5002.20 IS CODE = 81 
-..~~.-~~~~..~~.~--~~-....~~-----~~..~--~-~..--~--------..~---------------~- 



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWceccc 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6750 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.71 
TOTAL AREA(ACRES) = 1.60 TOTALRUNOFF(CFS) = 10.24 
TC(M1N.) = 1.52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5002.20 TO NODE 5002.30 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcc<c< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 695.00 DOWNSTREAM(FEET) = 580.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 280.00 CHANNEL SLOPE = 0.4107 
CHANNELBASE(FEET) = 5.00 " 2 "  FACTOR= 5.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (s'UBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.09 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.82 
AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME (MIN. ) = 0.53 
Tc(M1N.) = 2.05 
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 3.70 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.507 
TOTAL AREA(ACRES) = 2.90 PEAK FLOW RATE (CFS) = 13.94 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.24 FLOW VELOCITY (FEET/SEC . ) = 9.3 1 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5002.30 = 520.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5002.30 TO NODE 5002.30 IS CODE = 1 

..~.~.--~.~-------~-~-----~~-------------..---~---~---~--------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<ccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 2.05 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES1 = 2.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.94 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 11.67 3.95 9.485 2.10 
2 13.94 2.05 9.485 2.90 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) .(INCH/HOUR) 

1 19.99 2.05 9.485 
2 25.61 3.95 9.485 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 25.61 Tc(M1N.) = 3.95 
TOTAL AREA(ACRES) = 5.00 
LONGEST FLOWPATH FROMNODE 5002.00 TO NODE 5002.30 = 520.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5002.30 TO NODE 5003.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)ccc<< 

............................................................................ ..................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 580.00 DOWNSTREAM(FEET) = 522.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 240.00 CHANNEL SLOPE = 0.2417 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 5.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
+USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = ' 28.74 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.50 
AVERAGE FLOW DEPTH (FEET) = 0.29 TRAVEL TIME (MIN. ) = 0.47 
Tc(M1N.) = 4.42 
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF(CFS) = 6.26 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.467 
TOTAL AREA(ACRES) = 7.20 PEAK FLOW RATE (CFS) = 31.87 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.32 FLOW VELOCITY(FEET/SEC.) = 8.72 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5003.00 = 760.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5003.00 TO NODE 5003.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 31.87 4.42 9.485 7.20 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5003.00 = 760.00 FEET. 

** MEMORY BANK # 1 CONFLUENCE DATA '* 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 



1 20.77 4.57 9.485 6.30 
LONGEST FLOWPATH FROMNODE 5000.00 TONODE 5003.00 = 740.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 51.97 4.42 9.485 
2 52.64 4.57 9.485 

COMPUTED CONFLUENCE ESTIMATES ARE AsFOLLOWS: 
PEAK FLOW RATE (CFS) = 52.64 TC (MIN.) = 4.57 
TOTAL AREA(ACRES) = 13.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5003.00 TO NODE 5003.00 IS CODE = 12 

............................................................................ 

>>>>>CLEAR MEMORY BANK # 1 c < c < <  
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5003.00 TO NODE 5006.00 IS CODE = ,  31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

-----------------------------------------------------------------------===== ....................................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 512.00 DOWNSTREAM(FEET) = 487.00 
FLOW LENGTH(FEET) = 380.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.95 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 52.64 
PIPE TRAVEL TIME(MIN.1 = 0.32 Tc (MIN.) = 4.88 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5006.00 = 1140.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5006.00 TONODE 5006.00 IS CODE = 1 

.~ -~- - . . . .~ -~~~-~. . -~~- - - .~ .~~. - - -~ . .~~- -~-~. .~~~-~- -~~.~- -~-~~. .~- - - - - .~- - -  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< . . 
....................................................................... -----------------------------------------------------------------------===== 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 4.88 
RAINFALL INTENSITY (INCH/HR) = 9.4 9 
TOTAL STREAM AREA(ACRES) = 13.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 52.64 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5004.00 TO NODE 5005.00 IS CODE = 21 

.~~---~~~~------ .~~---~--. .-----~-.~~-~----~.~~~--~-~.~..~----- . . .-----~.. .-  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<ccc< 
.................................................... ............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 526.00 
DOWNSTREAM ELEVATION(FEET) = 520.00 



ELEVATION DIFFERENCE(FEET) = 6.00 
SUBAREA OVERLANE TIME OF FLOW(M1N.) = 1.981 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.71 
TOTAL AREA(ACRES1 = 0.20 TOTAL RUNOFF(CFS) = 1.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5005.00 TONODE 5006.00 IS CODE = 62 

------------....-..---.-----------...-.-----------.....-..------------------ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 520.00 DOWNSTREAM ELEVATION(FEET) = 497.00 
STREET LENGTH(FEET) = 245.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.09 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.26 
HALFSTREET FLOOD WIDTH (FEET) = 7.94 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.95 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.30 

STREET FLOW TRAVEL TIME(M1N.) = 0.83 Tc(M1N.) = 2.81 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.657 
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 10.76 
TOTAL AREA (ACRES) = 2.00 PEAK FLOW RATE(CFS) = 12.46 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.06 
FLOW VELOCITY(FEET/SEC.) = 5.68 DEPTH*VELOCITY(FT*FT/SEC.) = 1.74 
LONGEST FLOWPATH FROMNODE 5004.00 TONODE 5006.00 = 345.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5006.00 TONODE 5006.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScccc< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 2.81 
RAINFALL INTENSITY(INCH/HR) = 9.49 



TOTAL STREAM AREA(ACRES) = 2.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.46 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 52.64 4.88 9.485 13.50 
2 12.46 2.81 9.485 2.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 42.71 2.81 9.485 
2 65.11 4.88 9.485 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 65.11 Tc(M1N.) = 4.88 
TOTAL AREA(ACRES1 = 15.50 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5006.00 = 1140.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5006.00 TO NODE 5019.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<cc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 480.00 
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.03 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = i 
PIPE-FLOW (CFS) = 65.11 
PIPE TRAVEL TIME(MIN.1 = 0.09 TC~MIN.) = 4.97 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5019.00 = 1250.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5019.00 TO NODE 5019.00 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < c < c c  
----------------------------------------------------------------============ ................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5008.00 TONODE 5009.00 IS CODE = 21 

.~~~------~~..~~.~......~..~.~~-------------~~------------------------------ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ..................................................... 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 548.00 
DOWNSTREAM ELEVATION(FEET) = 510.00 
ELEVATION DIFFERENCE (FEET) = 38.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 



WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5009.00 TO NODE 5010.00.IS CODE = 62 

~---~~~~~.~...~.~..~-----~-~~....~-----~---------~---~---------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)c<ccc 

............................................................................ 

UPSTREAM ELEVATION(FEET1 = 510.00 DOWNSTREAM ELEVATION(FEET) = 505.00 
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRRDEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.50 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = o .21 
HALFSTREET FLOOD WIDTH(FEET) = 5.39 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 1.99 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.42 

STREET FLOW TRAVEL TIME(M1N.) = 1.92 Tc(M1N.) = 8.61 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.681 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7800 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620 
SUBAREA AREA (ACRES) = 0.4 0 SUBAREA RUNOFF (CFS) = 2.08 
TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE (CFS) = 2.49 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 6.85 
FLOW VELOCITY(FEET/SEC.) = 2.24 DEPTH*VELOCITY(FT*FT/SEC.) = 0.54 
LONGEST FLOWPATH FROM NODE 5008.00 TO NODE 5010.00 = 330.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5010.00 TONODE 5015.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 495.00 DOWNSTREAM(FEET) = 487.00 
FLOW LENGTH(FEET) = 165.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.23 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 2.49 



PIPE TRAVEL TIME(M1N.) = 0.33 Tc (MIN.) = 8.94 
LONGEST FLOWPATH FROM NODE 5008.00 TO NODE 5015.00 = 495.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5015.00 TO NODE 5015.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<c< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8.94 
RAINFALL INTENSITY ( INCH/HR) = 6.52 
TOTAL STREAM AREA(ACRES) = 0.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5012.00 TO NODE 5013.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<ccc 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVENUMBER (AMCII) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 760.00 
DOWNSTREAM ELEVATION(FEET1 = 710.00 
ELEVATION DIFFERENCE(FEET) = 50.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5013.00 TONODE 5014.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) cc<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 710.00 DOWNSTREAM(FEET) = 492.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00 CHANNEL SLOPE = 0.2946 
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 2.500 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 5.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.162 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S . C. S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.95 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.01 
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME (MIN. ) = 3.07 
Tc(M1N.) = 9.76 
SUBAREA AREA(ACRES1 = 5.80 'SUBAREA RUNOFF(CFS) = 10.72 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 6.00 PEAK FLOW RATE (CFS) = 11.09 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.10 FLOW VELOCITY (FEET/SEC. ) = 5.27 



LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5014.00 = 840.00 FEET. 

............................................................................. 

FLOW PROCESS FROM NODE 5014.00 TO NODE 5015.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 489.00 DOWNSTREAM(FEET) = 487.00 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.19 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 11.09 
PIPE TRAVEL TIME(M1N.) = 0.37 Tc(M1N.) = 10.13 
LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5015.00 = 1000.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5015.00 TO NODE 5015.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<c< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<c<c< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.13 
RAINFALL INTENSITY(INCH/HR) = 6.02 
TOTAL STREAM AREA(ACRES1 = 6.00 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 11.09 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) (ACRE) 

1 2.49 8.94 6.519 0.60 
2 11.09 10.13 6.016 6.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 12.28 8.94 6.519 
2 13.39 10.13 6.016 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 13.39 Tc(M1N.) = 10.13 
TOTAL AREA(ACRES) = 6.60 
LONGEST FLOWPATH FROMNODE 5012.00 TONODE 5015.00 = 1000.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5015.00 TO NODE 5018.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccecc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 

............................................................................. 

ELEVATION DATA: UPSTREAM(FEET) = 487.00 DOWNSTREAM(FEET) = 483.00 



FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.09 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 13.39 
PIPE TRAVEL TIME(M1N. ) = 0.14 TC (MIN. ) = 10.27 
LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5018.00 = 1100.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5018.00 TO NODE 5018.00 IS CODE = 1 

-~--~-----~.~---------~~---------~-------~--~~----~---------~---------~-----  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.27 
RAINFALL INTENSITY(INCH/HR) = 5.96 
TOTAL STREAM AREA (ACRES) = 6.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5017.00 TO NODE 5018.00 IS CODE = 21 

~....-----~....-~--~~-....~---~~-~~.~-------~..-----~--------~---------~---- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<ccc 
..................... ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .9000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00 
UPSTREAM ELEVATION (FEET) = 497.00 
DOWNSTREAM ELEVATION(FEET) = 493.00 
ELEVATION DIFFERENCE(FEET) = 4.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 1.883 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 5.12 
TOTAL AREA (ACRES) = 0.60 TOTAL RUNOFF(CFS1 = 5.12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5018.00 TO NODE 5018.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccc<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 1.88 
RAINFALL INTENSITY (INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.12 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 13.39 10.27 5.963 6.60 
2 5.12 1.88 9.485 0.60 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 13.54 1.88 9.485 
2 16.61 10.27 5.963 

COMPUTED CONFLUENCE ESTIMATES &?E AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 16.61 Tc(M1N.) = 10.27 
TOTAL AREA (ACRES) = 7.20 
LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5018.00 = 1100.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5018.00 TO NODE 5019.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< . 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 483.00 DOWNSTREAM(FEET) = 480.00 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.67 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 16.61 
PIPE TRAVEL TIME(M1N.) = 0.13 Tc(M1N. = 10.40 
LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5019.00 = 1190.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5019.00 TO NODE 5019.00 IS CODE = 11 

..~.~.....~~~.~-~.---~--~---~-~~------....~...~.~-.~---~--~~~---~~---------- 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORYccccc 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 16.61 10.40 5.916 7.20 
LONGEST FLOWPATH FROM NODE 5012.00 TO NODE 5019.00 = 1190.00 FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) (ACRE) 

1 65.11 4.97 9.485 15.50 
LONGEST FLOWPATH FROM NODE 5002.00 TONODE 5019.00 = 1250.00 FEET 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 73.05 4.97 9.485 
2 57.21 10.40 5.916 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 73.05 Tc(MIN.) = 4.97 
TOTAL AREA (ACRES) = 22.70 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5019.00 TO NODE 5019.00 IS CODE = 12 

............................................................................ 

>>>>>CLEAR MEMORY BANK # 1 < < c < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PR0CES.S FROM NODE 5019.00 TO NODE 5024.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<cc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 480.00 DOWNSTREAM(FEET) = 475.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.86 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 73.05 
PIPE TRAVEL TIME(M1N.) = 0.08 Tc(M1N.) = 5.06 
LONGEST FLOWPATH FROM NODE 5002.00 TONODE 5024.00 = 1350.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5024.00 TO NODE 5024.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cccc 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 5.06 
RAINFALL INTENSITY(INCH/HR) = 9.42 
TOTAL STREAM AREA(ACRES) = 22.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 73.05 

............................................................................ 

FLOW PROCESS FROM NODE 5021.00 TO NODE 5022.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 760.00 
DOWNSTREAM ELEVATION(FEET) = 710.00 
ELEVATION DIFFERENCE(FEET) = 50.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20. TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5022.00 TO NODE 5023.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWccccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ...................................................... 



ELEVATION DATA: UPSTREAM(FEET) = 710.00 DOWNSTREAM(FEET) = 482.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 850.00 CHANNEL SLOPE = 0.2682 
CHANNEL BASE(FEET) = 10.00 " 2 "  FACTOR = 2.500 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.647 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.58 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.11 
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(M1N.) = 1.99 
Tc(M1N.) = 8.68 
SUBAREA AREA (ACRES) = 14.00 SUBAREA RUNOFF (CFS) = 27.92 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA(ACRES) = 14.20 PEAK FLOW RATE(CFS) = 28.32 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 FLOW VELOCITY (FEET/SEC. ) = 9.20 
LONGEST FLOWPATH FROM NODE 5021.00 TONODE 5023.00 = 950.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5023.00 TONODE 5024.00 IS CODE = 31 

~.~..~~~~-~~~-..~...~-----...~.~------~.~.~---~-----.~---~------------------ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE. (NON-PRESSURE FLOW)<cccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 477.00 DOWNSTREAM(FEET) = 475.00 
FLOW LENGTH(FEET) = 195.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.52 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 28.32 
PIPE TRAVEL TIME(M1N.) = 0.38 TC(M1N.) = 9.06 
LONGEST FLOWPATH FROMNODE 5021.00 TONODE 5024.00 = 1145.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5024.00 TONODE 5024.00 IS CODE = 1 

- - - - . - . . . . - - - - - . . . . . - - - - - . . - . - . - - - - - . - - . . - - - - - . . . . . . - - - 7 - . - . . . . - - - . . . . . . - - - -  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 9.06 
RAINFALL INTENSITY ( INCH/HR) = 6.4 7 
TOTAL STREAM AREA(ACRES) = 14.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 28.32 

'* CONFLUENCE DATA '* 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 73.05 5.06 9.418 22.70 
2 28.32 9.06 6.465 14.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 



*' PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 88.85 5.06 9.418 
2 78.46 9.06 6.465 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 88.85 Tc(M1N.) = 5.06 
TOTAL AREA (ACRES) = 36.90 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5024.00 = 1350.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5024.00 T0,NODE 5028.00 IS CODE = 31 

..------.-...-.. ~....~.~.~~-~~-----~--~~--..--.-.-.--..-.------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 475.00 DOWNSTREAM(FEET) = 468.00 
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.78 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBEROF PIPES = 1 
PIPE-FLOW (CFS) = 88.85 
PIPE TRAVEL TIME(M1N.) = 0.09 Tc(M1N.) = 5.15 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5028.00 = 1470.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5028.00 TO NODE 5028.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcccc< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.15 
RAINFALL INTEN~ITY(INCH/HR) = 9.31 
TOTAL STREAM AREA(ACRES) = 36.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 88.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5026.00 TO NODE 5027.00 IS CODE = 21 

. . .~-~--~--~~--~-~.~-~~~~..~.~.. .~.~..~..~~.~~.~-~.-- .------~~~-------------  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S .C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 495.00 
DOWNSTREAM ELEVATION(FEET) = 494.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 
SUBAREA RUNOFF (CFS) = 1.07 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5027.00 TO NODE 5028.00 IS CODE = 62 



-------~--~~~---------------~~---------~.~--~~-----~----......---~--------~- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<cc 
>>>>>(STREET TABLE SECTION # 1 USED)cc<<c 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 494.00 DOWNSTREAM ELEVATION(FEET) = 478.00 
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL G&EBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DECIMAL1 = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for ~ack-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.41 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.26 
HALFSTREET FLOOD WIDTH(FEET) = 7.69 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.99 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.03 

STREET FLOW TRAVEL TIME (MIN. ) = 1.09 TC (MIN. ) = 6.99 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.638 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES1 = 1.80 SUBAREA RUNOFF(CFS) = 8.66 
TOTAL AREA (ACRES) = 2.00 PEAK FLOW RATE (CFS) = 9.62 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 9.87 
FLOW VELOCITY(FEET/SEC.) = 4.53 DEPTH*VELOCITY(FT*FT/SEC.) = 1.37 
LONGEST FLOWPATH FROMNODE 5026.00 TO NODE 5028.00 = 325.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5028.00 TO NODE 5028.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<c<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<cc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.99 
RAINFALL INTENSITY(INCH/HR) = 7.64 
TOTAL STREAM AREA (ACRES) = 2.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.62 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 88.85 5.15 9.309 36.90 
2 9.62 6.99 7.638 2.00 

RAINFALL INTENSITY RND TIME OF CONCENTRATION RATIO 



CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 95.93 5.15 9.309 
2 82.53 6.99 7.638 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 95.93 Tc (MIN.) = 5.15 
TOTAL AREA(ACRE.9) = 38.90 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5028.00 = 1470.00 FEET 

........................................................................ 

FLOW PROCESS FROM NODE 5028.00 TO NODE 5037.00 IS CODE = 31 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 468.00 DOWNSTREAM(FEET) = 464.00 
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 22.43 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 95.93 
PIPE TRAVEL TIME(M1N.) = 0.05 Tc(M1N.) = 5.20 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5037.00 = 1540.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5037.00 TONODE 5037.00 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < < c < c  
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5030.00 TO NODE 5031.00 IS CODE = 21 

.~-..~--~--~..~.~.--~~~....------~~.~~.-----~~.~~--~--~-...~.------~.------~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00 
UPSTREAM ELEVATION (FEET) = 680.00 
DOWNSTREAM ELEVATION(FEET) = 650.00 
ELEVATION DIFFERENCE(FEET) = 30.00 
SUBAREA OVERLAND TIME OF FLOW(MIN.1 = 6.341 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.137 

SUBAREA RUNOFF(CFS) = 0.49 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5031.00 TO NODE 5032.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 



............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 650.00 DOWNSTREAM(FEET) = 475.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 490.00 CHANNEL SLOPE = 0.3571 
CHANNEL BASE (FEET) = 5 .OO "Z" FACTOR = 6.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 4.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.176 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.60 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.99 
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME (MIN. ) = 1.36 
Tc(MIN.1 = 7.71 
SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNOFF (CFS) = 8.18 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 4.00 PEAK FLOW RATE (CFS) = 8.61 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.19 FLOW VELOCITY(FEET/SEC.) = 7.48 
LONGEST FLOWPATH FROM NODE 5030.00 TO NODE 5032.00 = 580.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5032.00 TO NODE 5036.00 IS CODE = 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 470.00 DOWNSTREAM(FEET) = 465.00 
FLOW LENGTH(FEET1 = 700.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.7 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 5.68 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.61 
PIPE TRAVEL TIME(M1N.) = 2.06 Tc (MIN.) = 9.76 
LONGEST FLOWPATH FROMNODE 5030.00 TONODE 5036.00 = 1280.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5036.00 TO NODE 5036.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.76 
RAINFALL INTENSITY(INCH/HR) = 6.16 
TOTAL STREAM AREA(ACRES) = 4.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5034.00 TONODE 5035.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 



UPSTREAM ELEVATION (FEET) = 48s. 00 
DOWNSTREAM ELEVATION (FEET) = 484.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 5.908 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.61 
TOTAL AREA(ACRES1 = 0.30 TOTAL RUNOFF(CFS) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5035.00 TONODE 5036.00 IS CODE = 62 

............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SW&?EA<cc<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 484.00 DOWNSTREAM ELEVATION(FEET) = 473.00 
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.50 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.38 
HALFSTREET FLOOD WIDTH (FEET) = 13'. 99 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.81 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.08 

STREET FLOW TRAVEL TIME (MIN. ) = 4.15 Tc (MIN.) = 10.05 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.045 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S. C .  S .  CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES) = 5.10 SUBAREARUNOFF(CFS) = 19.42 
TOTAL AREA(ACRES) = 5.40 PEAK FLOW RATE (CFS) = 20.56 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 17.56 
FLOW VELOCITY(FEET/SEC.) = 3.24 DEPTH*VELOCITY(FT*FT/SEC.) = 1.48 
LONGEST FLOWPATH FROM NODE 5034.00 TO NODE 5036.00 = 765.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5036.00 TO NODE 5036.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.05 
RAINFALL INTENSITY(INCH/HR) = 6.04 



TOTAL STREAM AREA(ACRES) = 5.40 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 20.56 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 8.61 9.76 6.161 4.00 
2 20.56 10.05 6.045 5.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1' 28.58 9.76 6.161 
2 29.01 10.05 6.045 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 29.01 Tc(MIN.1 = 10.05 
TOTAL AREA (ACRES) = 9.40 
LONGEST FLOWPATH FROM NODE 5030.00 TO NODE 5036.00 = 1280.00 FEET 

....................................................................... 

FLOW PROCESS FROM NODE 5036.00 TO NODE 5037.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<cccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 465.00 DOWNSTREAM(FEET) = 464.00 
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.33 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 29.01 
PIPE TRAVEL TIME(M1N.) = 0.14 Tc(M1N.) = 10.20 
LONGEST FLOWPATH FROM NODE 5030.00 TO NODE 5037.00 = 1360.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5037.00 TO NODE 5037.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 29.01 10.20 5.990 9.40 
LONGEST FLOWPATH FROMNODE 5030.00 TONODE 5037.00 = 1360.00 FEET 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (c~s) (MIN.) (INCH/HOUR) (ACRE) 

1 95.93 5.20 9.249 38.90 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5037.00 = 1540.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  



STREAM RUNOFF TC INTENSITY 
NUMBER' (CFS) (MIN. ) (INCH/HOUR) 

1 110.73 5.20 9.249 
2 91.14 10.20 5.990 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 110.73 Tc(M1N.) = 5.20 
TOTAL AREA (ACRES) = 48.30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5037.00 TO NODE 5037.00 IS CODE = 12 

............................................................................ 
>>>>>CLEAR MEMORY BANK # 1 ccc<c 

............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5037.00 TO NODE 5041.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 464.00 DOWNSTREAM(FEET) = 444.00 
FLOW LENGTH(FEET) = 350.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 22.92 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 110.73 
PIPE TRAVEL TIME(M1N.) = 0.25 TC (MIN.) = 5.45 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5041.00 = 1890.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5041.00 TO NODE 5041.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.45 
RAINFALL INTENSITY (INCH/HR) = 8.97 
TOTAL STREAM AREA(ACRES) = 48.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 110.73 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5039.00 TONODE 5040.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<ccc< 

............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6200 
S .C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 476.00 
DOWNSTREAM ELEVATION(FEET) = 475.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.034 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.402 

SUBAREA RUNOFF(CFS) = 1.04 



TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5040.00 TO NODE 5041.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<c<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 475.00 DOWNSTREAM ELEVATION(FEET) = 454.00 
STREET LENGTH(FEET) = 390.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.10 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) a 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.97 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.99 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.13 

STREET FLOW TRAVEL TIME (MIN. ) = 1.63 Tc (MIN. ) = 7.66 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.201 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620 
SUBAREA AREA(ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 12.05 
TOTAL AREA(ACRES) = 2.90 PEAK FLOW RATE (CFS) = 12.95 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.33 HALFSTREET FLOOD WIDTH (FEET) = 11.45 
FLOW VELOCITY(FEET/SEC.) = 4.63 DEPTH*VELOCITY(FT*FT/SEC.) = 1.55 
LONGEST FLOWPATH FROM NODE 5039.00 TO NODE 5041.00 = 455.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 5041.00 TO NODE 5041.00 IS CODE = 1 
---~---~----------------------~-.-.....~~.~~.~~.-~----~-.~.~.~..~..~.----~-~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................ ............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.66 
RAINFALL INTENSITY (INCH/HR) = 7.20 
TOTAL STREAM AREA(ACRES) = 2.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.95 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 119.94 5.45 8.968 
2 101.85 7.66 7.201 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 119.94 TC (MIN. ) = 5.45 
TOTAL AREA (ACRES) = 51.20 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5041.00 = 1890.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5041.00 TONODE 5055.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<ccc 

---------------------------------------------------------------------------= ........................................................................... 
ELEVATION DATA: UPSTREAM(FEET) 1 444.00 DOWNSTREAM(FEET) = 442.00 
FLOWLENGTH(FEET) = 70.00 MANNING'SN= 0.013 
DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.08 
ESTIMATED PIPE DIAMETER(1NCH) = 39.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 119.94 
PIPE TRAVEL TIME(M1N.) = 0.06 Tc(M1N.) = 5.52 
LONGEST FLOWPATH FROMNODE 5002.00 TO NODE 5055.00 = 1960.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5055.00 TO NODE 5055.00 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < < c c c  
------------------------------------------------------===============------- ...................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5043.00 TO NODE 5044.00 IS CODE = 21 

~~. . . .~--~~- . . .~~.- - - -~. . . .~ . - -~~~~~~~-~-- - -~. .~--~~-- -~~~~--- - - - - - - -~-- - - - -  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT,= .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 530.00 
DOWNSTREAM ELEVATION (FEET) = 470.00 
ELEVATION DIFFERENCE(FEET) = 60.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF (CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 



FLOW PROCESS FROM NODE 5044.00 TO NODE 5045.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

---------------------------------------------------------------------------= ........................................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 470.00 DOWNSTREAM(FEET1 = 460.00 
FLOW LENGTH(FEET) = 1220.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 2.34 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.47 
PIPE TRAVEL TIME(M1N.) = 8.68 . Tc(M1N.) = 15.37 
LONGEST FLOWPATH FROMNODE 5043.00 TO NODE 5045.00 = 1320.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5044.00 TO NODE 5045.00 IS CODE = 81 

--~~---~---~~~~-~~.~~~....~....~.......~.~-~.~---.~---~------~~------------- 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWc<c<c 
............................................................................ ............................................................................ 

loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.598 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3200 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3186 
SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 3.97 
TOTAL AREA (ACRES) = 2.90 TOTALRUNOFF(CFS) = 4.25 
TC(M1N.) = 15.37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5045.00 TO NODE 5050.00 IS CODE = 31 

---.-------------------------.----.----------------------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 450.00 DOWNSTREAM(FEET) = 442.00 
FLOW LENGTH(FEET1 = 150.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.93 
ESTIMATED PIPE DIAMETER(INCH) = 18 .OO NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.25 
PIPE TRAVEL TIME(M1N.) = 0.25 TC (MIN.) = 15.62 
LONGEST FLOWPATH FROMNODE 5043.00 TONODE 5050.00 = 1470.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5050.00 TONODE 5050.00 IS CODE = 1 

..~..---.~-----------------~--~-------.~..~....~....~~~..-~.~~---~-----~~-~~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 
-------------------------------------------------------------------========= ................................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 15.62 
RAINFALL INTENSITY(INCH/HR) = 4.55 
TOTAL STREAM AREA(ACRES1 = 2.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.25 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5047.00 TO NODE 5048.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 466.00 
DOWNSTREAM ELEVATION(FEET) = 465.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.61 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 1.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5048.00 TO NODE 5049.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 465.00 DOWNSTREAM ELEVATION(FEET) = 456.00 
STREET LENGTH(FEET) = 530.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.78 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.35 
HALFSTREET FLOOD WIDTH(FEET) = 12.36 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 2.72 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96 

STREET FLOW TRAVEL 'TIME (MIN. ) = 3.25 Tc (MIN. ) = 9.15 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.421 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA(ACRES) = 3.50 SUBAREA RUNOFF (CFS) = 14 .16 
TOTAL AREA(ACRES) = 3.80 PEAK FLOW RATE (CFS) = 15.37 

EM) OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET1 = 15.44 
FLOW VELOCITY(FEET/SEC.) = 3.11 DEPTH'VELOCITY(FT*FT/SEC.) = 1.29 
LONGEST FLOWPATH FROM NODE 5047.00 TO NODE 5049.00 = 595.00 FEET. 



FLOW PROCESS FROM NODE 5049.00 TO NODE 5050.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 450.00 DOWNSTREAM(FEET) = 442.00 
FLOW LENGTH(FEET1 = 670.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.76 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 15.37 
PIPE TRAVEL TIME (MIN. ) = 1.44 TC (MIN. ) = 10.59 
LONGEST FLOWPATH FROM NODE 5047.00 TO NODE 5050.00 = 1265.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5050.00 TONODE 5050.00 IS CODE = 1 

-----~-----~---~~-----~~-----~---~-~--------- . ----~-----~-----~----~~-------  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<c< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<ccc< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.59 
RAINFALL INTENSITY (INCH/HR) = 5.84 
TOTAL STREAM AREA(ACRES) = 3.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.37 

** CONFLIIENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 4.25 15.62 4.550 2.90 
2 15.37 10.59 5.844 3.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 18.25 10.59 5.844 
2 16.22 15.62 4.550 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 18.25 Tc(MIN.1 = 10.59 
TOTAL AREA(ACRES) = 6.70 
LONGEST FLOWPATH FROMNODE 5043.00 TONODE 5050.00 = 1470.00 FEET. 

......................................................................... 

FLOW PROCESS FROM NODE 5050.00 TO NODE 5054.00 IS CODE = . 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<c< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 442.00 DOWNSTREAM(FEET) = 441.00 
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.79 



ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 18.25 
PIPE TRAVEL TIME(M1N.) = 0.03 Tc(M1N.) = 10.63 
LONGEST FLOWPATH FROM NODE 5043.00 TO NODE 5054.00 = 1495.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'FLOW PROCESS FROM NODE 5054.00 TO NODE 5054.00 IS CODE = 1 
--.-------.--.----------.---.--..---------------------..-....--------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cc<< 
---------------------------------------------------------------------------= ........................................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.63 
RAINFALL INTENSITY ( INCH/HR) = 5.83 
TOTAL STREAM AREA(ACRES) = 6.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5052.00 TO NODE 5053.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET)'= 65.00 
UPSTREAM ELEVATION (FEET) = 457.00 
DOWNSTREAM ELEVATION(FEET) = 456.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.07 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5053.00 TO NODE 5054.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 456.00 DOWNSTREAM ELEVATION(FEET1 = 448.00 
STREET LENGTH(FEET) = 670.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.97 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.37 
HALFSTREET FLOOD WIDTH(FEET) = 13.39 



AVERAGE FLOW vELOCITY(FEET/SEC.) = 2.39 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.89 

STREET FLOW TRAVEL TIME(M1N.) = 4.67 Tc(M1N.) = 10.58 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.848 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA (ACRES) = 4.20 SUBAREA RUNOFF(CFS) = 15.47 
TOTAL AREA (ACRES) = 4.40 PEAK FLOW RATE (CFS) = 16.21 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 16.90 
FLOW VELOCITY(FEET/SEC.) = 2.76 DEPTH*VELOCITY(FT*FT/SEC.) = 1.22 
LONGEST FLOWPATH FROM NODE 5052.00 TO NODE 5054.00 = 735.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5054.00 TO NODE 5054.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.58 
RAINFALL INTENSITY(INCH/HR) = 5.85 
TOTAL STREAM AREA(ACRES) =. 4.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.21 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 18.25 10.63 5.833 6.70 
2 16.21 10.58 5.848 4.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 34.42 10.58 5.848 
2 34.42 10.63 5.833 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 34.42 Tc(M1N.) = 10.63 
TOTAL AREA(ACRES) = 11.10 
LONGEST FLOWPATH FROMNODE 5043.00 TO NODE 5054.00 = 1495.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROMNODE 5054.00 TONODE 5055.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 441.00 DOWNSTREAM(FEET) = 440.00 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.013 



DEPTH OF FLOW IN 3 0 . 0  INCH PIPE IS 2 1 . 0  INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 9 . 3 6  
ESTIMATED PIPE DIAMETER(1NCH) = 3 0 . 0 0  NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 3 4 . 4 2  
PIPE TRAVEL-TIME (MIN. ) = 0 . 1 6  Tc (MIN. ) = 1 0 . 7 9  
LONGEST FLOWPATH FROMNODE 5 0 4 3 . 0 0  TONODE 5 0 5 5 . 0 0  = 1 5 8 5 . 0 0  FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5 0 5 5 . 0 0  TO NODE 5 0 5 5 . 0 0  IS CODE = 11 

--~.~.~----~~----.~-------~----~~~--~-~..~..~---~... . .~.~~--~.~...~~--~----- 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCHJHOUR) (ACRE) 

1 3 4 . 4 2  1 0 . 7 9  5 . 7 7 7  1 1 . 1 0  
LONGEST FLOWPATH FROM NODE 5 0 4 3 . 0 0  TO NODE 5 0 5 5 . 0 0  = 1 5 8 5 . 0 0  FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 1 1 9 . 9 4  5  .'52 8 . 9 0 0  5 1 . 2 0  
LONGEST FLOWPATH FROMNODE 5 0 0 2 . 0 0  TONODE 5 0 5 5 . 0 0  = 1 9 6 0 . 0 0  FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 1 3 7 . 5 5  5 . 5 2  8 . 9 0 0  
2  1 1 2 . 2 7  1 0 . 7 9  5 . 7 7 7  

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 1 3 7 . 5 5  Tc(M1N.) = 5 . 5 2  
TOTAL AREA (ACRES) = 6 2 . 3 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5 0 5 5 . 0 0  TONODE 5 0 5 5 . 0 0  IS CODE = 1 2  

............................................................................ 

>>>>>CLEAR MEMORY BANK # 1 <<<<< 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 5 0 5 5 . 0 0  TO NODE 5059 .00  IS CODE = 3 1  
............................................................................ 

.>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SLTBAREA<cc<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cccc< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 4 4 0 . 0 0  DOWNSTREAM(FEET) = 4 2 0 . 0 0  
FLOW LENGTH(FEET) = 3 3 0 . 0 0  MANNING'S N = 0 .013  
DEPTH OF FLOW IN 3 6 . 0  INCH PIPE IS 2 6 . 3  INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 2 4 . 8 8  
ESTIMATED PIPE DIAMETERIINCH) = 3 6 . 0 0  NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 1 3 7 . 5 5  
PIPE TRAVEL TIME (MIN. ) = 0 . 2 2  TC (MIN. ) = 5 . 7 4  
LONGEST FLOWPATH FROMNODE 5 0 0 2 . 0 0  TONODE 5 0 5 9 . 0 0  = 2 2 9 0 . 0 0  FEET. 



FLOW PROCESS FROM NODE 5059.00 TO NODE 5059.00 IS CODE = 1 
- - - - - - - - - -~---- - -~-~~~.~.~. .~.-- .~.~. .~~.~-~-~~--~~~..- - .~----~~----- - - - - -~-  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.74 
RAINFALL INTENSITY(INCH/HR) = 8.68 
TOTAL STREAM AREA (ACRES) = 62.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 137.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5057.00 TONODE 5058.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 451.00 
DOWNSTREAM ELEVATION(FEET) = 450.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.160 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.291 

SUBAREA RUNOFF (CFS) = 1.01 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.01 

............................................................................. 

FLOW PROCESS FROM NODE 5058.00 TO NODE 5059.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOWTRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<c 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 450.00 DOWNSTREAM ELEVATION(FEET) = 430.00 
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.34 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.27 
HALFSTREET FLOOD WIDTH(FEET) = 8.42 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.99 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.09 

STREET FLOW TRAVEL TIME (MIN. ) = 1.46 TC (MIN. ) = 7.62 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.227 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6400 



S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.638 
SUBAREA AREA (ACRES) = 2.3 0 SUBAREA RUNOFF(CFS) = 10.64 
TOTAL AREA (ACRES) = 2.50 PEAK FLOW RATE (CFS) = 11.52 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET1 = 10.78 
FLOW VELOCITY(FEET/SEC.) = 4.61 DEPTH*VELOCITY(FT*FT/SEC.) = 1.48 
LONGEST FLOWPATH FROMNODE ,5057.00 TONODE 5059.00 = 415.00 FEET. 

........................................................................... 

FLOW PROCESS FROM NODE 5059.00 TO NODE 5059.00 IS CODE = 1 
~~-~--~-----~----~.~..~........~.......~.~-~--------------~--~-------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<cc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.62 
RAINFALL INTENSITY(INCH/HR) = 7.23 
TOTAL STREAM AREA(ACRES) = 2.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.52 

* *  CONFLUENCE DATA ** 
STREAM RUN0 F F Tc INTENSITY AREA 
NUMBER (CFS) (MIN . ) ( INCH/HOUR) (ACRE) 

1 137.55 5.74 8.677 62.30 
2 11.52 7.62 7.227 2.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUN0 F F TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 146.23 5.74 8.677 
2 126.07 7.62 7.227 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 146.23 Tc(M1N.) = 5.74 
TOTAL AREA (ACRES) = 64.80 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5059.00 = 2290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5059.00 TONODE 5063.00 IS CODE = 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 420.00 DOWNSTREAM(FEET) = 387.00 
FLOW LENGTH(FEET1 = 570.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.). = 24.53 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 146.23 
PIPETRAVELTIME(M1N.) = 0.39 Tc(M1N.) = 6.13 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5063.00 = 2860.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5063.00 TONODE 5063.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 6.13 
RAINFALL INTENSITY(INCH/HR) = 8.32 
TOTAL STREAM AREA(ACRES) = 64.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 146.23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5061.00 TO NODE 5062.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 426.00 
DOWNSTREAM ELEVATION(FEET) = 425.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF(CFS) = 1.07 
TOTAL AREA(ACRE.9) = 0.20 TOTAL RUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5062.00 TONODE 5063.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED) c < c < <  

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 425.00 DOWNSTREAM ELEVATION(FEET) = 397.00 
STREET LENGTH(FEET) = 490 .OO CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAZC(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.04 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.29 
HALFSTREET FLOOD WIDTH(FEET1 = 9.33 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.20 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.23 

STREET FLOW TRAVEL TIME(M1N.) = 1.94 Tc(MIN.) = 7.85 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.090 



*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S .  C. S .  CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 
SUBAREA AREA (ACRES) = 3.10 SIJBAREARUNOFF(CFS) = 13.85 
TOTAL AREA (ACRES) = 3.30 PEAK FLOW RATE (CFS) = 14.74 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 11.93 
FLOW VELOCITY(FEET/SEC.) = 4.88 DEPTH*VELOCITY(FT*FT/SEC.) = 1.68 
LONGEST FLOWPATH FROMNODE 5061.00 TONODE 5063.00 = 555.00 FEET 

............................................................................. 

FLOW PROCESS FROM NODE 5063.00 TO NODE 5063.00 IS CODE = 1 
-----.~~.~---~--------~...~~..---~-~~-------------------..~~~~--~----------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.85 
RAINFALL INTENSITY(INCH/HR) = 7.09 
TOTAL STREAM- AREA (ACRES) = 3.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.74 

** CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 146.23 6.13 8.320 64.80 
2 14.74 7.85 7.090 3.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 157.73 6.13 8.320 
2 139.35 7.85 7.090 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 157.73 Tc(M1N.) = 6.13 
TOTAL AREA(ACRES1 = 68.10 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5063.00 = 2860.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5063.00 TO NODE 5090.50 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ....................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 387.00 DOWNSTREAM(FEET) = 319.50 
FLOW LENGTH(FEET1 = 860.00 MANNING'S N = ,0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.34 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PTPES = 1 
PIPE-FLOW (CFS) = 157.73 



PIPE TRAVEL TIME(M1N.) = 0.51 Tc(M1N.) = 6.63 
LONGEST FLOWPATH FROMNODE 5002.00 TONODE 5090.50 = 3720.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5090.50 TO NODE 5090.50 IS CODE = 10 

...-.-.---.------------------.....---------------..-.....------------------- 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 c c c c c  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5065.00 TO NODE 5066.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccec 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 500.00 
DOWNSTREAM ELEVATION(FEET) = 499.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.07 
TOTAL AREA(ACRES1 = 0.20 TOTAL RUNOFF(CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5066.00 TONODE 5067.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)ccc<c 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 499.00 DOWNSTREAM ELEVATION(FEET) = .  491.00 
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.73 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 
HALFSTREET FLOOD WIDTH(FEET) = 11.51 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 2.74 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.92 

STREET FLOW TRAVEL TIME (MIN. ) = 2.55 TC (MIN. ) = 8.46 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.755 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 



SUBAREA AREA(ACRES) = 3.10 SUBAREA RUNOFF (CFS) = 13.19 
TOTAL AREA (ACRES) = 3.30 PEAK FLOW RATE (CFS) = 14.04 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.40 HALFSTREET FLOOD WIDTH (FEET) = 14.60 
FLOW VELOCITY(FEET/SEC.) = 3.17 DEPTH*VELOCITY(FT*FT/SEC.) = 1.26 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 5067.00 = 485.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5067.00 TO NODE 5068.00 IS CODE = 31 

~~---~~-~.. . . . . . . . . .~-~------ .~~~..~~~-----~~----~.~~~~---~-~----------~-~-- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<c 

ELEVATION DATA: UPSTREAM(FEET) = 481.00 DOWNSTREAM(FEET) = 440.00 
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 23.42 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 14.04 
PIPE TRAVEL TIME(M1N.) = 0.13 TC (MIN.) = 8.59 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 5068.00 = 665.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5068.00 TO NODE 5077.50 IS CODE = 51 

.-.--..---------.-..-.-.--.----------------------.-.------.--....-.--------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<ccc 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

................................................. ............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 440.00 DOWNSTREAM(FEET) = 400.00 
CHANNEL LENGTH THRU SUBAREA(FEET1 = 520.00 CHANNEL SLOPE = 0.0769 
CHANNELBASE(FEET) = 5.00 "Z"FACTOR= 1.500 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.093 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVENUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) a 17.91 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.47 
AVERAGE FLOW DEPTH(FEET) = 0.48 TRAVEL TIME (MIN. ) = 1.34 
Tc(M1N.) = 9.93 
SUBAREA AREA(ACRES1 = 4.20 SUBAREA RUNOFF(CFS) = 7.68 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.445 
TOTAL AREA(ACRES1 = 7.50 PEAK FLOW RATE(CFS) = 20.35 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.52 FLOW VELOCITY(FEET/SEC.) = 6.74 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 5077.50 = 1185.00 FEET; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5077.50 TO NODE 5077.50 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 



TIME OF CONCENTRATION(M1N.) = 9.93 
RAINFALL INTENSITY (INCH/HR) = 6.09 
TOTAL STREAM AREA(ACRES) = 7.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5070.00 TO NODE 5071.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6400 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 425.00 
DOWNSTREAM ELEVATION(FEET) = 424.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.783 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.636 

SUEIAREA RUNOFF (CFS) = 1.11 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5071.00 TO NODE 5072.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<cc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET1 = 424.00 DOWNSTREAM ELEVATION(FEET) = 423.00 
STREET LENGTH(FEET) = 140.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.97 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET1 = 0.34 
HALFSTREET FLOOD WIDTH(FEET) = 11.69 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.71 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.58 

STREET FLOW TRAVEL TIME(M1N.) = 1.36 Tc(MIN.1 = 7.15 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.533 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6400 
S. C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.640 
SUEAREA AREA(ACRES) = 1.60 SUBAREA RUNOFF(CFS) = 7.71 
TOTAL AREA(ACRES1 = 1.80 PEAK FLOW RATE (CFS) = 8.68 

END OF SUBAREA STREET FLOW HYDRAULICS: 



DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 14.60 
FLOW VELOCITY(FEET/SEC.) = 1.96 DEPTH*VELOCITY(FT*FT/SEC.) = 0.78 
LONGEST FLOWPATH FROMNODE 5070.00 TO NODE '5072.00 = 205.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5072.00 TONODE 5077.50 IS CODE = 31 

--------~.~..-~.-----~---~~-~......~~~--~-----~--.~.....-~~----------~...~-- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 413.00 DOWNSTREAM(FEET) = 392.00 
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 19.22 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.68 
PIPETRAVELTIME(M1N.) = 0.10 TC'(MIN.) = 7.24 
LONGEST FLOWPATH FROM NODE 5070.00 TO NODE 5077.50 = 315.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5077.50 TO NODE 5077.50 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<c 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.24 
RAINFALL INTENSITY (INCH/HR) = 7.47 
TOTAL STREAM AREA(ACRES1 = 1.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.68 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5075.00 TO NODE 5076.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<<<< 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 50.00 
UPSTREAM ELEVATION(FEET) = 415.00 
DOWNSTREAM ELEVATION(FEET) = '398.00 
ELEVATION DIFFERENCE(FEET) = 17.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.904 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 0.51 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5076.00 TO NODE 5077.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

----------------------------====--------------- .......................... ............................ ---------------===-------------------------- 



ELEVATION DATA: UPSTREAM (FEET) = 398.00 DOWNSTREAM (FEET) = 394.00 
FLOWLENGTH(FEET) = 4 6 0 . 0 0  MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.2 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 2.44 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.51 
PIPE TRAVEL TIME(M1N.) = 3.14 TC (MIN.) = 8.05 
LONGEST FLOWPATH FROMNODE 5075.00 TONODE 5077.00 = 510.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5076.00 TO NODE 5077.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.978 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3100 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3020 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 1.73 
TOTAL AREA(ACRES) = 1.00 TOTAL RUNOFF(CFS) = 2.11 
TC(M1N.) = 8.05 

............................................................................ 

FLOW PROCESS FROM NODE 5077.00 TO NODE 5077.50 IS CODE = 31 
~..~.~---~~--~. .~.----~--- . . .~.-~--~~-~.. . .~-~--~~-~~.~.~~--~---~. .~--~-----  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 385.00 DOWNSTREAM(FEET1 = 384.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.74 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 2.11 
PIPE TRAVEL TIME(M1N.) = 0.15 TC(M1N.) = 8.19 
LONGEST FLOWPATH FROM NODE 5075.00 TO NODE 5077.50 = 560.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5077.50 TONODE 5077.50 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.19 
RAINFALL INTENSITY(INCH/HR) = 6.90 
TOTAL STREAM AREA(ACRES1 = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.11 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 20.35 9.93 6.093 7.50 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 25.38 7.24 7.469 
2 26.91 8.19 6.898 
3 29.29 9.93 6.093 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 29.29 TC(M1N.) = 9.93 
TOTAL AREA (ACRES) = 10.30 
LONGEST FLOWPATH FROM NODE 5065.00 TO NODE 5077.50 = 1185.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5077.50 TO NODE 5073.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<c< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET1 = 384.00 DOWNSTREAM(FEET) = 381.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.11 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 29.29 
PIPE TRAVEL TIME(M1N.) = 0.13 TC(MIN.1 = 10.06 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 5073.00 = 1285.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5073.00 TONODE 5073.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.06 
RAINFALL INTENSITY(INCH/HR) = 6.04 
TOTAL STREAM AREA (ACRES) = 10.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 29.29 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5072.30 TO NODE 5072.60 IS CODE = 21 

. . .~-~-----~----------~.~----~~... . .~.-~~~----~---------~~~----~-----------~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
......................................................................... -------------------------------------------------------------------------=== 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3ooo 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 458.00 
DOWNSTREAM ELEVATION(FEET) = 440.00 
ELEVATION DIFFERENCE(FEET) = 18.00 



SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.684 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5072.60 TONODE 5073.00 IS CODE = 51 

------------.--- ~.~.....~-.---.------------..-.-.---.----------------------- 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< . 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 440.00 DOWNSTREAM(FEET) = 400.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.1143 
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 1.500 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 3 .-00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.721 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.79 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.16 
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(M1N. = 1.85 
Tc(M1N.) = 8.53 
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 2.62 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300 
TOTAL AREA (ACRES) = 1.50 PEAK FLOW RATE (CFS) = 3.02 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC. ) = 3.87 
LONGEST FLOWPATH FROMNODE 5072.30 TO NODE 5073.00 = 450.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5073.00 TONODE 5073.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<c< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.53 
RAINFALL INTENSITY(INCH/HR) = 6.72 
TOTAL STREAM AREA(ACRES) = 1.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.02 

*' CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 29.29 10.06 6.043 10.30 
2 3.02 8.53 6.721 1.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 32.01 Tc(MIN.) = 10.06 
TOTAL AREA (ACRES) = 11.80 
LONGEST FLOWPATH FROM NODE 5065.00 TO NODE 5073.00 = 1285.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 5073.00 TO NODE 5082.00 IS CODE = 31 
~....~-------~....~.------~...~~~--~---...~~---~----.~.--~------~~---------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 381.00 DOWNSTREAM(FEET) = 330.00 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 32.86 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 32.01 
PIPE TRAVEL TIME(M1N.) = 0.08 TC(M1N.) = 10.14 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 5082.00 = 1445.00 FEET. 

........................................................................... 

FLOW PROCESS FROM NODE 5082.00 TO NODE 5082.00 IS CODE = 1 
--~------------~----------~----~----------~~.~.~~~.--~~-......--~--..~~..--- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL .NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.14 
RAINFALL INTENSITY (INCH/HR) = 6.01 
TOTAL STREAM AREA(ACRES) = 11.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 32.01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5079.00 TO NODE 5080.00 IS CODE = 21 

--.-..---------.-.-.--.-----.-....-------..----------------------.-..------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<cc<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2500 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 100.00 
UPSTREAM ELEVATION(FEET) = 397.00 
DOWNSTREAM ELEVATION(FEET) = 350.00 
ELEVATION DIFFERENCE(FEET1 = 47.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 7.102 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.564 

SUBAREA RUNOFF (CFS) = 0.38 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5080.00 TONODE 5082.00 IS CODE = 31 

-~-~.~--~~-----~-------------------------~~~.--~----.~.----~--~-~.. .~-~---~. 



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<cc< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 350.00 DOWNSTREAM(FEET) = 343.00 
FLOW LENGTH(FEET) = 780.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW'IN 18.0 INCH PIPE IS 2.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 2.27 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00. NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 0.38 
PIPE TRAVEL TIME(M1N.) = 5.73 TC (MIN.) = 12.83 
LONGEST FLOWPATH FROMNODE 5079.00 TONODE 5082.00 = 880.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5080.00 TONODE 5082.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWcc<<c 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.165 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2800 
S .C. S .  CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.2773 
SUBAREA AREA (ACRES) = 2.00 SUBAREA RUNOFF (CFS) = 2.89 
TOTAL AREA(ACRES) = 2.20 TOTAL RUNOFF(CFS1 = 3.15 
TC(M1N.) = 12.83 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5082.00 TONODE 5082.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<cc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.83 
RAINFALL INTENSITY(INCH/HR) = 5.17 
TOTAL STREAM AREA (ACRES) = 2.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.15 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 32.01 10.14 6.012 11.80 
2 3.15 12.83 5.165 2.20 

RAINFALL INTENSITY ANE TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 34.50 10.14 6.012 
2 30.65 12.83 5.165 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 34.50 Tc(M1N.) = 10.14 



TOTAL AREA(ACRES) = 14.00 
LONGEST FLOWPATH FROMNODE 5065.00 TO NODE 5082.00 = 1445.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5082.00 TO NODE 6026.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 333.00 DOWNSTREAM(FEET) = 330.00 
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.62 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (c~s) = 34.50 
PIPE TRAVEL TIME(MIN.1 = 0.06 Tc(M1N.) = 10.20 
LONGEST FLOWPATH FROMNODE 5065.00 TONODE 6026.00 = 1505.00 FEET. 

............................................................................ 

I Information for Node 6026 1 
I I 
I I 
+-------------------------------------------- .- .---- . .- . .- . . .- .--- .- .- .- . .-+ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 5084.00 TONODE 5085.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 327.00 
DOWNSTREAM ELEVATION(FEET) = 326.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 2.19 
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF(CFS) = 2.19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 5085.00 TO NODE 5086.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)ccccc 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 326.00 DOWNSTREAM ELEVATION(FEET) = 323.50 
STREET LENGTH(FEET) = 200.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 36.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 



STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for'Back-of-Walk FJow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.60 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 
HAtFSTREET FLOOD WIDTH(FEET) = 11.75 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.25 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.76 

STREET FLOW TRAVEL TIME (MIN. ) = 1.48 Tc (MIN. ) = 5.63 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.785 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES1 = 1.30 SUBAREA RUNOFF(CFS) = 8.79 
TOTAL AREA (ACRES) = 1.60 PEAK FLOW RATE (CFS) = 10.82 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.39 HALFSTREET FLOOD WIDTH(FEET) = 14.29 
FLOW VELOCITY(FEET/SEC.) = 2.54 DEPTH*VELOCITY(FT*FT/SEC.) = 0.99 
LONGEST FLOWPATHFROMNODE 5084.00 TONODE 5086.00 = 265.00 FEET. 

I  low ~niorrnation for Node 5086 I 
I I 
I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5088.00 TO NODE 5089.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
.................................. ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 328.00 
DOWNSTREAM ELEVATION(FEET) = 327.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 4.38 
TOTAL AREA (ACRES) = 0.60 TOTAL RUNOFF(CFS) = 4.38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5089.00 TO NODE 5090.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<c<<c 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION (F(EET) = 327.00 DOWNSTREAM ELEVATION (FEET) = 323.00 
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 36.00 



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 31.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.50 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.39 
HALFSTREET FLOOD WIDTH(FEET) = 14.48 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.41 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.95 

STREET FLOW TRAVEL TIME~MIN.) = 2.49 Tc(M1N.) = 6.64 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.899 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA (ACRES) = 2.0 0 SUBAREA RUNOFF(CFS) = 12.16 
TOTAL AREA (ACRES = 2.60 PEAK FLOW RATE(CFS) = 15.81 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 16.96 
FLOW VELOCITY(FEET/SEC.) = 2.67 DEPTH*VELOCITY(FT*FT/SEC.) = 1.19 
LONGEST FLOWPATH FROMNODE 5088.00 TONODE 5090.00 = 425.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5090.00 TO NODE 5090.50 IS CODE = 31 

-~-- -~--~-~~-- - . - - -~~-~.~~. . .~. . . .~ .~. - - - - - - - - - -~--~~~-~-- -~--~-- -~-- - - - -~~-  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<cc<c 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 320.00 DOWNSTREAM(FEET) = 319.50 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.3 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 7.47 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 15.81 
PIPE TRAVEL TIME(M1N.) = 0.11 Tc(M1N.) = 6.75 
LONGEST FLOWPATH FROMNODE 5088.00 TONODE 5090.50 = 475.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5090.50 TO NODE 5090.50 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ ............................................................................ 

* *  MAIN STREAM CONFLUENCEDATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 15.81 6.75 7.814 2.60 
LONGEST FLOWPATH FROM NODE 5088.00 TO NODE 5090.50 = 475.00 FEET 



* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUN0 F F TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 157.73 6.63 7.905 68.10 
LONGEST FLOWPATH FROM NODE 5002.00 TO NODE 5090.50 = 3720.00 FEET 

** PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) - (MIN. ) (INCH/HOUR) 

1 173.26 6.63 7.905 
2 171.73 6.75 7.814 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 173.26 Tc(M1N.) = 6.63 
TOTAL AREA (ACRES) = 70.70 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW'PROCESS FROMNODE 5090.50 TONODE 5090.50 IS CODE = 12 

............................................................................ 
>>>>>CLEAR MEMORY BANK # 1 ccc<< . 

I  low Information for Node 5090.5 I 
I I 
I I 
............................................................................ ............................................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 70.70 TC(M1N.) = 6.63 
PEAK FLOW RATE(CFS) = 173.26 

............................................................................ ............................................................................ 

............................................................................ ............................................................................ 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

ver. 1 . 5 ~  Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 07/16/09 * 
* 100-yr Post-project (on-site) * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW-6K100.DAT 
TIME/DATE OF STUDY: 10:36 07/20/2009 

............................................................................ 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 12.0 7.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6000.00 TO NODE 6001.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFRICIENT = ,2800 
S.C.S. CURVE NUMBER (AMC 1 )  = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION (FEET) = 480.00 
DOWNSTREAM ELEVATION(FEET) = 455.00 
ELEVATION DIFFERENCE(FEET) = 25.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.845 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 0.53 
TOTAL AREA(ACRES1 = 0.20 TOTAL RUNOFF (CFS) = 0.53 

....................................................................... 

FLOW PROCESS FROM NODE 6001.00 TO NODE 6002.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET1 = 455.00 DOWNSTREAM(FEET) = 449.00 
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.06 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.53 
PIPE TRAVEL TIME(M1N.) = 0.70 Tc(M1N.) = 5.54 
LONGEST FLOWPATH FROM NODE 6000.00 TONODE 6002.00 = 220.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 6001.00 TO NODE 6002.00 IS CODE = 81 
........~~.....~.~----------~---------~.~.~.~---------~~-------------------- 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWc<cc< 
-----------------------------------------------------------=======---------- ........................................................... 

loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.874 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.2933 
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.06 
TOTAL AREA(ACRES) = 0.60 TOTALRUNOFF(CFS) = 1.56 
TC(M1N.) = 5.54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6002.00 TO NODE 6006.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<cc 

............................................................................. 

ELEVATION DATA: UPSTREAM(FEET) = 439.00 DOWNSTREAM(FEET) = 415.00 
FLOWLENGTH(FEET) = 65.00 MANNING'SN= 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.67 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS1 = 1.56 
PIPE TRAVEL TIME(M1N.) = 0.07 TC(M1N.) = 5.62 
LONGEST FLOWPATH FROMNODE 6000.00 TONODE 6006.00 = 285.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6006.00 TO NODE 6006.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.62 
RAINFALL INTENSITY(INCH/HR) = 8.80 
TOTAL STREAM AREA(ACRES) = 0.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6004.00 TONODE 6005.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2900 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 40.00 
UPSTREAM ELEVATION (FEET) = 447.00 
DOWNSTREAM ELEVATION(FEET) = 427.00 
ELEVATION DIFFERENCE(FEET) = 20.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 4.280 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 0.55 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6005.00 TONODE 6006.00 IS CODE = 31 

------------------------~~----.~~~...~--------------~~-----~.~..~.~..~...... 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 427.00 DOWNSTREAM(FEET) = 425.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 3.35 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.55 
PIPE TRAVEL TIME(M1N.) = 0.50 Tc(MIN.) = 4.78 
LONGEST FLOWPATH FROMNODE 6004.00 TO NODE 6006.00 = 140.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6005.00 TO NODE 6006.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
............................................................................ ............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



AREA-AVERAGE RUNOFF COEFFICIENT = 0.2950 
SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF (CFS) = 0.57 
TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF(CFS) = 1.12 
TC(M1N.) = 4.78 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6006.00 TO NODE 6006.00 IS CODE = 1 

--.....~~-------~..~.~----------~.~..~~-----~-~...~-----~~--~...~~---------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<c<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 4.78 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.12 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 1.56 5.62 8.799 0.60 
2 1.12 4.78 9.485 0.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 2.45 4.78 9.485 
2 2.60 5.62 8.799 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 2.60 TC (MIN.) = 5.62 
TOTAL AREA(ACRES) = 1.00 
LONGEST FLOWPATH FROMNODE 6000.00 TONODE 6006.00 = 285.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6006.00 TO NODE 6011.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATX: UPSTREAM(FEET) = 415.00 DOWNSTREAM(FEET) = 413.00 
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.04 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 2.60 
PIPE TRAVEL TIME(M1N.) = 0.56 Tc(M1N.) = 6.18 
LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6011.00 = 455.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 6011.00 TO NODE 6011.00 IS CODE = 1 
............................................................................ 



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.18 
RAINFALL INTENSITY(INCH/HR) = 8.27 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6012.00 TO NODE 6013.00 IS CODE = 21 

~-----------------~~~.~....-.....-.--------------------.-.-.--.-.----------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<c<c 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S .C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 429.00 
DOWNSTREAM ELEVATION(FEET) = 428.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.908 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.517 

SUBAREA RUNOFF (CFS) = 1.07 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6013.00 TO NODE 6014.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 428.00 DOWNSTREAM ELEVATION(FEET) = 424.00 
STREET LENGTH(FEET) = 270.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET1 = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.33 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.31 
HALFSTREET FLOOD WIDTH(FEET) = 10.39 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.29 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.72 

STREET FLOW TRAVEL TIME(M1N.) = 1.97 Tc(M1N.) = 7.88 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.076 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630 



SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 8.47 
TOTAL AREA (ACRES) = 2.10 PEAK FLOW RATE (CFS) = 9.36 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.36 HALFSTREET FLOOD WIDTH (FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.71 DEPTH*VELOCITY(FT*FT/SEC.) = 0.98 
LONGEST FLOWPATH FROM NODE 6012.00 TO NODE 6014.00 = 335.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6014.00 TO NODE 6011.00 IS CODE = 31 

----.--------------------..-.-.-....-...------------------...--------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcccc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 413.50 DOWNSTREAM(FEET1 = 413.00 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.96 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 9.36 
PIPE TRAVEL TIME(M1N.) = 0.06 TC (MIN.) = 7.94 
LONGEST FLOWPATH FROM NODE 6012.00 TO NODE 6011.00 = 365.00 FEET. 

* * ~ ~ * * * * t * * t * * * * * * * t * t * * t * t * * * * * f * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 6011.00 TO NODE 6011.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.94 
RAINFALL INTENSITY (INCH/HR) = 7.04 
TOTAL STREAM AREA(ACRES) = 2.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.36 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 2.60 6.18 8.274 1.00 
2 9.36 7.94 7.039 2.10 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 9.89 6.18 8.274 
2 11.57 7.94 7.039 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 11.57 Tc(M1N.) = 7.94 
TOTAL AREA (ACRES) = 3.10 
LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6011.00 = 455.00 FEET 



FLOW PROCESS FROM NODE 6011.00 TO NODE 6010.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 413.00 DOWNSTREAM(FEET) = 411.00 
FLOW LENGTH(FEET) = 365.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 5.53 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 11.57 
PIPE TRAVEL TIME(M1N.) = 1.10 Tc(M1N.) = 9.04 
LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6010.00 = 820.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6010.00 TO NODE 6010.00 IS CODE = 1 

-~-~-.. . .~.~~~~~---~~~..~.~.----~-----~.~-.~~------------------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.04 
RAINFALL INTENSITY (INCH/HR) = 6.47 
TOTAL STREAM AREA(ACRES) = 3.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6008.00 TONODE 6009.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
..................... ............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S .C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 65.00 
UPSTREAM ELEVATION (FEET) = 429.00 
DOWNSTREAM ELEVATION(FEET) = 428.00 
ELEVATION DIFFERENCE (FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 6.160 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.291 

SUBAREA RUNOFF (CFS) = 1.01 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 6009.00 TO NODE 6010.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)cc<<c 

------------------------------------------------------=====---------======== ...................................................... 
UPSTREAM ELEVATION (FEET) = 428.00 DOWNSTREAM ELEVATION (FEET) = 421.00 
STREET LENGTH(FEET) = 155.00 CURB HEIGHT(INCHE.3) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.67 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.22 
HALFSTREET FLOOD WIDTH(FEET) = 5.96 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.02 
PRODUCT OF DEPTHLVELOCITY(FT*FT/SEC.) = 0.68 

STREET FLOW TRAVEL TIME(M1N.) = 0.85 TC (MIN.) = 7.01 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.625 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6200 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.618 
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 3.31 
TOTAL AREA (ACRES) = 0.90 PEAK FLOW RATE (CFS) = 4.24 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 7.43 
FLOW VELOCITY(FEET/SEC.) = 3.32 DEPTH*VELOCITY(FT*FT/SEC.) = 0.84 
LONGEST FLOWPATH FROM NODE 6008.00 TO NODE 6010.00 = 220.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6010.00 TO NODE 6010.00 IS CODE = 1 

- - - -~--~--~~----~--- .~.--~~~~.. . . . . . .~--------~---~-~--~~---~~~-~--~--------  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.01 
RAINFALL INTENSITY(INCH/HR) = 7.62 
TOTAL STREAM AREA (ACRES) = 0.90 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 4.24 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 11.57 9.04 6.474 3.10 
2 4.24 7.01 7.625 0.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 14.07 7.01 7.625 
2 15.17 9.04 6.474 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 15.17 Tc(M1N.) = 9.04 
TOTAL AREA(ACRES) = 4.00 
LONGEST FLOWPATH FROMNODE 6000.00 TONODE 6010.00 = 820.00 FEET. 



............................................................................ 

I Flow Information for Node 6010 1 
I I 
I I 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 6014.10 TO NODE 6014.20 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION (FEET) = 422.00 
DOWNSTREAM ELEVATION(FEET) = 397.00 
ELEVATION DIFFERENCE(FEET) = 25.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.431 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.00 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 1.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6014.20 TO NODE 6015.00 IS CODE = 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<c<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 397.00 DOWNSTREAM(FEET) = 390.00 
FLOW LENGTH(FEET) = 690.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 3.12 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 1.00 
PIPE TRAVEL TIME(M1N.) = 3.68 TC (MIN.) = 8.11 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6015.00 = 740.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6014.20 TONODE 6015.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWc<<c< 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.942 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2900 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.2978 
SUBAREA AREA(ACRES) = 2.00 , SUBAREA RUNOFF (CFS) = 4.03 
TOTAL AREA(ACRES) = 2.30 TOTAL RUNOFF(CFS) = 4.76 
TC(M1N.) = 8.11 



FLOW PROCESS FROM NODE 6015.00 TO NODE 6019.00 IS CODE = 31 
............................................................................ 
>>>,>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET1 = 345.00 
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.013 , 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 20.84 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 4.76 
PIPE TRAVEL TIME(M1N.) = 0.09 TC(M1N. ) = 8.20 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6019.00 = 855.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROMNODE 6019.00 TONODE 6019.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 8.20 
RAINFALL INTENSITY(INCH/HR) = 6.89 
TOTAL STREAM AREA(ACRES) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.76 

............................................................................. 

FLOW PROCESS FROM NODE 6017.00 TO NODE 6018.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS'~<~<< 

............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6100 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION (FEET) = 382.00 
DOWNSTREAM ELEVATIONIFEET) = 357.00 
ELEVATION DIFFERENCE(FEET) = 25.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 2.895 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.16 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6018.00 TONODE 6019.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccc<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<c< 

------------------- ............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 357.00 DOWNSTREAM(FEET) = 350.00 
FLOW LENGTH(FEET) = 675.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 3.29 



ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 1.16 
PIPE TRAVEL TIME(M1N.) = 3.42 TC (MIN.) = 6.32 
LONGEST FLOWPATH FROM NODE 6017.00 TO NODE 6019.00 = 725.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6018.00 TO NODE 6019.00 IS CODE = 81 

~--~~.~~~~~--------~~~~~.......-.--------------------.....-.---------------- 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<cc 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.158 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2900 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3178 
SUBAREA AREA (ACRES) = 2.10 SUBAREA RUNOFF (CFS) = 4.97 
TOTAL AREA (ACRES) = 2.30 TOTAL RUNOFF(CFS) = 5.96 
TC(M1N.) = 6.32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6019.00 TO NODE 6019.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 6.32 
RAINFRLL INTENSITY (INCH/HR) = 8.16 
TOTAL STREAM AREA(ACRES) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.96 

* * CONFLUENCE DATA' ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 4.76 8.20 6.891 2.30 
2 5.96 6.32 8.158 2.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 9.62 6.32 8.158 
2 9.79 8.20 6.891 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 9.79 Tc(M1N.) = 8.20 
TOTAL AREA (ACRES) = 4.60 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6019.00 = 855.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6019.00 TO NODE 6030.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<cc 





Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.54 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET1 = 0.27 
HALFSTREET FLOOD WIDTH(FEET) = 8.25 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.65 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.45 

STREET FLOW TRAVEL TIME(M1N. ) = 1.51 TC (MIN.) = 7.10 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.562 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 3.54 
TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE(CFS) = 4.22 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.22 
FLOW VELOCITY(FEET/SEC.) = 1.86 DEPTH*VELOCITY(FT*FT/SEC.) = 0.58 
LONGEST FLOWPATH FROM NODE 6021.00 TONODE 6030.00 = 220.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6030.00 TO NODE 6030.00 IS CODE = 1 -..---~--~------------------.~..~.~.~.------~~---~~..-------~----------~---~ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE~<C<C 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<cc< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.10 
RAINFALL INTENSITY(INCH/HR) = 7.56 
TOTAL STREAM AREA(ACRES) = 0.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.22 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 9.79 8.45 6.762 4.60 
2 4.22 7.10 7.562 0.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 12.98 7.10 7.562 
2 13.57 8.45 6.762 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 13.57 Tc(M1N.) = 8.45 
TOTAL AREA (ACRES) = 5.50 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6030.00 = 1105.00 FEET 



FLOW PROCESS FROMNODE 6030.00 TONODE 6030.00 IS CODE = 10 
............................................................................ 
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

............................................................................ 

............................................................................ 
I Flow Information for node 5086 I 
I I 
I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5086.00 TO NODE 5086.00 IS CODE = 7 

............................................................................ 
>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

............................................................................ 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 5.63 RAIN INTENSITY (INCH/HOUR) = 8.79 
TOTAL AREA (ACRES) = 1.60 TOTAL RUNOFF(CFS) = 10.82 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5086.00 TO NODE 6026.00 IS CODE = 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET1 = 323.50 DOWNSTREAM(FEET) = 319.00 
FLOW LENGTH(FEET) = 500.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.7 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. = 6.53 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 10.82 
PIPE TRAVEL TIME(M1N.) = 1.28 TC (MIN.) = 6.91 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6026.00 = 1605.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6026.00 TO NODE 6026.00 IS CODE = 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<c<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.91 
RAINFALL INTENSITY(INCH/HR) = 7.70 
TOTAL STREAM AREA(ACRES) = 1.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.82 

+-- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - . . - - - - - - - - - - . . . . . . . -+  

I Flow Information for node 6026 
I 

I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6026.00 TONODE 6026.00 IS CODE = 7 

............................................................................ 
>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODEcccc< 



............................................................................ 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 10.20 RAIN INTENSITY(INCH/HOUR) = 5.99 
TOTAL AREA(ACRES) = 14.00 TOTAL RUNOFF(CFS) = 34.50 

............................................................................ 

FLOW PROCESS FROM NODE 6026.00 TO NODE 6026.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEcc<c< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.20 
RAINFALL INTENSITY(INCH/HR) = 5.99 
TOTAL STREAM AREA(ACRES) = 14.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6024.00 TO NODE 6025.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 322.50 
DOWNSTREAM ELEVATION(FEET) = 321.50 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.46 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6025.00 TO NODE 6026.00 IS CODE = 62 

....~.~..~....~.~.~-~.----~--------~~~~------------------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<cc< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 321.50 DOWNSTREAM ELEVATION(FEET) = 319.00 
STREET LENGTH (FEET) = 190.00 CURB HEIGHT (INCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.64 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 



HALFSTREET. FLOOD WIDTH (FEET) = 11.64 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.30 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.78 

STREET FLOW TRAVEL TIME (MIN. ) = 1.38 Tc (MIN. ) = 5.52 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.894 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.689 
SUBAREA AREA(ACRES) = 1.70 SUBAREARUNOFF(CFS) = 10.28 
TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE (CFS) = 11.65 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.39 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.85 DEPTH*VELOCITY(FT'FT/SEC.) = 1.11 
LONGEST FLOWPATH FROM NODE 6024.00 TO NODE 6026.00 = 255.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6026.00 TO NODE 6026.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<c< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION (MIN. ) = 5.52 
RAINFALL INTENSITY ( INCH/HR) = 8.89 
TOTAL STREAM AREA(ACRES) = 1.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.65 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 10.82 6.91 7.702 1.60 
2 34.50 10.20 5.989 14.00 
3 11.65 5.52 8.894 1.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 38.99 5.52 8.894 
2 44.27 6.91 7.702 
3 50.76 10.20 5.989 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 50.76 Tc(M1N.) = 10.20 
TOTAL AREA(ACRES) = 17.50 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6026.00 = 1605.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6026.00 TO NODE 6030.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<ccc< 



............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 311.00 DOWNSTREAM(FEET) = 309.00 
FLOWLENGTH(FEET) = 160.00 MANNING'SN = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.69 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 50.76 
PIPE TRAVEL TIME(M1N.) = 0.25 Tc(M1N.) = 10.45 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6030.00 = 1765.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6030.00 TONODE 6030.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 50.76 10.45 5.896 17.50 
LONGEST FLOWPATH FROM NODE 6014.10 TONODE 6030.00 = 1765.00 FEET 

*' MEMORY BANK # 1 CONFLUENCE DATA '* 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. 1. (INCH/HOUR) (ACRE) 

1 13.57 8.45 6.762 5.50 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6030.00 = 1105.00 FEET. 

* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 54.61 8.45 6.762 
2 62.59 10.45 5.896 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 62.59 Tc(M1N.) = 10.45 
TOTAL AREA (ACRES) = 23.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6030.00 TONODE 6030.00 IS CODE = 12 

--~.~-~--~-------.~~.~~----~~--~..... .~-~--~-~--------------~--------------- 

>>>>>CLEAR MEMORY BANK # 1 c c c < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6030.00 TONODE 6034.00 IS CODE = 31 

.-~........~.--~-~..~.~.~.~~~----~-~-------------~----------~-~--~~~-------~ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<cc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 309.00 DOWNSTREAM(FEET) = 307.50 
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.55 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 62.59 
PIPE TRAVEL TIME(M1N.) = 0.22 TC (MIN.) = 10.67 



LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6034.00 = 1905.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6034.00 TO NODE 6034.00 IS CODE = 1 

--------~.~-----~~---~~---~~~..~.------~---------~----------------------~--- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
----------------------------=================---- ............................ ............................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 10.67 
RAINFALL INTENSITY(INCH/HR) = 5.82 
TOTAL STREAM AREA(ACRES1 = 23.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 62.59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6032.00 TO NODE 6033.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAt SUBAREA FLOW-LENGTH(FEET) = 40.00 
UPSTREAM ELEVATION (FEET) = 348.00 
DOWNSTREAM ELEVATION(FEET) = 328.00 
ELEVATION DIFFERENCE(FEET) = 20.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.228 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 0.57 
'TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.57 

........................................................................... 

FLOW PROCESS FROM NODE 6033.00 TO NODE 6034.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET1 = 319.00 DOWNSTREAM ELEVATION(FEET) = 317.50 
STREET LENGTH(FEET) = 120.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.28 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) s 0.25 
HALFSTREET FLOOD WIDTH(FEET) = 7.49 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 1.77 



PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.45 
STREET FLOW TRAVEL TIME(M1N.) = 1.13 TC (MIN.) = 5.36 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.069 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.636 
SUBAREA AREA (ACRES) = 0.50 SUBAREA RI~~OFF(CFS) = 3.49 
TOTAL AREA (ACRES) = 0.70 PEAK FLOW RATE (CFS) = 4.04 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 9.57 
FLOW VELOCITY(FEET/SEC.) = 2.01 DEPTH*VELOCITY(FT*FT/SEC.) = 0.60 
LONGEST FLOWPATH FROMNODE 6032.00 TONODE 6034.00 = 160.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6034.00 TONODE 6034.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUEScc<<c 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.36 
RAINFALL INTENSITY(INCH/HR) = 9.07 
TOTAL STREAM AREA(ACRES) = 0.70 
PEAK FLOW RATE (CFS) AT CONFLUENCE = . 4.04 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 62.59 10.67 5.817 23.00 
2 4.04 5.36 9.069 0.70 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 35.48 5.36 9.069 
2 65.18 10.67 5.817 

COMPIPTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 65.18 Tc(M1N.) = 10.67 
TOTAL AREA (ACRES) = 23.70 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6034.00 = 1905.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOWPROCESS FROMNODE 6034.00 TONODE 6034.50 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER2ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 307.50 DOWNSTREAM(FEET) = 305.50 
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.4 INCHES 



PIPE-FLOW VELOCITY(FEET/SEC.) = 10.90 
ESTIMATED PIPE DIAMETER~INCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 65.18 
PIPE TRAVEL TIME(M1N.) = 0.27 Tc(M1N.) = 10.94 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6034.50 = 2080.00 FEET. 

.......................................................................... 

FLOW PROCESS FROMNODE 6034.50 TONODE 6034.50 IS CODE = 1 
-----~...~.~....---~-~-~..~.~----~-----...~-------~---------~------------~-- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<c 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.94 
RAINFALL INTENSITY(INCH/HR) = 5.72 
TOTAL STREAM AREA(ACRES) = 23.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 65.18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6036.00 TO NODE 6037.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 319.00 
DOWNSTREAM ELEVATION(FEET) = 318.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6037.00 TO NODE 6034.50 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 318.00 DOWNSTREAM ELEVATION(FEET) = 313.50 
STREET LENGTH(FEET) = 100.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INS ID^ STREET CROSSFALL(DECIMAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.48 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 



STREET FLOW DEPTH(FEET) = 0.27 
HALFSTREET FLOOD WIDTH(FEET) = 8.31 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.53 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96 

STREET FLOW TRAVEL TIME(M1N.) = 0.47 TC (MIN.) = 4.62 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA (ACRES) = 1.10 SUBAREARUNOFF(CFS) = 8.03 ' 

TOTAL AREA(ACRE.3) = 1.30 PEAK FLOW RATE (CFS) = 9.49 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.50 
FLOW VELOCITY(FEET/SEC.) = 4.00 DEPTH*VELOCITY(FT*FT/SEC.) = 1.26 
LONGEST FLOWPATH FROMNODE 6036.00 TONODE 6034.50 = 165.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6034.50 TONODE 6034.50 IS CODE = 1 

................................................................ - - - - - - - - - - - -  
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccc<c 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 4.62 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 1.30 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.49 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 65.18 10.94 5.725 23.70 
2 9.49 4.62 9.485 1.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 48.83 4.62 9.485 
2 70.91 10.94 5.725 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 70.91 Tc(M1N.) = 10.94 
TOTAL AREA (ACRES) = 25.00 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6034.50 = 2080.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6034.50 TO NODE 6066.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<cc 



............................................................................. 

ELEVATION DATA: UPSTREAM(FEET) = 305.50 DOWNSTREAM(FEET) = 303.50 
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.35 
ESTIMATED PIPE DIAMETER(1NCH) = 39.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 70.91 
PIPE TRAVEL TIME(M1N.) = 0.26 Tc (MIN.) = 11.20 
LONGEST FLOWPATH FROM NODE 6014.10 TONODE 6066.00 = 2255.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6066.00 TONODE 6066.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
---------------------------------------------------------------------------= ........................................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 11.20 
RAINFALL INTENSITY(INCH/HR) = 5.64 
TOTAL STREAM AREA(ACRES) = 25.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 70.91 

............................................................................. 

FLOW PROCESS FROM NODE 6038.00 TO NODE 6039.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
---------------------------------------------------------------------------= ........................................................................... 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 316.00 
DOWNSTREAM ELEVATION(FEET) = 315.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.406 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.020 

SUBAREA RUNOFF (CFS) = 1.21 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6039.00 TO NODE 6066.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
,>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 315.00 DOWNSTREAM ELEVATION(FEET) = 313.50 
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.12 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.33 
HALFSTREET FLOOD WIDTH(FEET) = 11.32 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.51 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.,) = 0.50 

STREET FLOW TRAVEL TIME(M1N.) = 2.88 TC (MIN. ) = 8.28 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.850 
*USER SPECIFIED (SUBAREA) : ' 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.755 
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 5.80 
TOTAL AREA(ACRES) = 1.30 PEAK FLOW RATE (CFS) = 6.72 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.37 HALFSTREET FLOOD WIDTH (FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 1.78 DEPTH*VELOCITY(FT*FT/SEC.) = 0.67 
LONGEST FLOWPATH FROM NODE 6038.00 TONODE 6066.00 = 325.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6066.00 TONODE 6066.00 IS CODE = 1 

~-~--- -~. .~~~~~.~.~. .~.~.~. . .~~.~.~~-.~--- -~~--- -~~---~-~--- - - - - - - - - - - - - - - - -  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8.28 
RAINFALL INTENSITY(INCH/HR) = 6.85 
TOTAL STREAM AREA(ACRES) = 1.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.72 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 70.91 11.20 5.640 25.00 
2 6.72 8.28 6.850 1.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 65.09 8.28 6.850 
2 76.44 11.20 5.640 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CES) = 76.44 Tc(M1N.) = 11.20 
TOTAL AREA (ACRES) = 26.30 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 6066.00 = 2255.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6066.00 TO NODE 6066.00 IS CODE = 10 

............................................................................ 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6040.00 TO NODE 6041.00 IS CODE = 21 

.~~~..-~..~.~.....~.~..~~~.~~~~~-------~---~--~----------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<, 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2500 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION(FEET) = 348.00 
DOWNSTREAM ELEVATION(FEET) = 323.00 
ELEVATION DIFFERENCE(FEET) = ' 25.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.022 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.458 

SUBAREA RUNOFF(CFS) = 0.47 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 6041.00 TO NODE 6044.00 IS CODE = 62 
............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 322.50 DOWNSTREAM ELEVATION(FEET) = 321.00 
STREET LENGTH(FEET) = 160.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.27 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.26 
HALFSTREET FLOOD WIDTH(FEET) = 7.98 
AVERAGE FLOW VELOCITY (FEET/SEC. ) = 1.57 
PRODUCT OF DEPTHLVELOCITY(FT*FT/SEC.) = 0.42 

STREET FLOW TRAVEL TIME(M1N. ) = 1.70 Tc (MIN. ) = 6.72 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.839 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.577 
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 3.68 
TOTAL AREA (ACRES) = 0.90 PEAK FLOW RATE (CFS) = 4.07 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.22 



FLOW VELOCITY(FEET/SEC.) = 1.80 , DEPTH*VELOCITY(FT*FT/SEC.) = 0.56 
LONGEST FLOWPATH FROM NODE 6040.00 TO NODE 6044.00 = 210.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6044.00 TO NODE 6044.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<c< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.72 
RAINFALL INTENSITY (INCH/HR) = 7.84 
TOTAL STREAM AREA (ACRES) = 0.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6042.00 TO NODE 6043.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 
............................................................................ ........................................... 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAMELEVATION(FEET) = 325.00 
DOWNSTREAM ELEVATION (FEET) = 324.00 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.406 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.020 

SUBAREA RUNOFF (CFS) = 1.81 
TOTAL AREA (ACRES) = 0.30 TOTAL RUNOFF (CFS) = 1.81 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOWPROCESS FROM NODE 6043.00 TO NODE 6044.00 IS CODE = 62 

..~.......~...~..~.~.~.~..--------~~--~--~---------------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME .THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 324.00 DOWNSTREAM ELEVATION(FEET) = 321.00 
STREET LENGTH(FEET) = 200.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 3.61 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.80 
AVERAGE FLOW vELOCITY(FEET/SEC.) = 2.10 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.59 



STREET FLOW TRAVEL TIME (MIN. ) = 1.59 TC (MIN. ) = 7.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.638 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.670 
SUBAREA AREA (ACRES) = 0.7 0 SmAREA RUNOFF (CFS) = 3.58 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) = 5.12 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 10.17 
FLOW VELOCITY(FEET/SEC.) = 2.28 DEPTH*VELOCITY(FT*FT/SEC.) = 0.70 
LONGEST FLOWPATH FROM NODE 6042.00 TO NODE 6044.00 = 265.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6044.00 TONODE 6044.00 IS CODE = 1 

----------------~~----------~~~-~~--~~~-~~~------. . . . . .~-------------~..--~- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.00 
RAINFALL INTENSITY (INCH/HR) = 7.64 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.12 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 4.07 6.72 7.839 0.90 
2 5.12 7.00 7.638 1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 8.98 6.72 7.839 
2 9.08 7.00 7.638 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 9.08 Tc(MIN.1 = 7.00 
TOTAL AREA(ACRES) = 1.90 
LONGEST FLOWPATH FROMNODE 6042.00 TO NODE 6044.00 = 265.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6044.00 TONODE 6058.20 IS CODE = 31 

---~~---.~.~~------------~~~-~--~-----~.~------------~~....~~......~.~~.---- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 313.00 DOWNSTREAM(FEET) = 310.00 
FLOW LENGTH(FEET) = 320.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.21 



ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 9.08 
PIPE TRAVEL TIME(M1N.) = 0.86 Tc (MIN.) = 7.85 
LONGEST FLOWPATH FROMNODE 6042.00 TO NODE 6058.20 = 585.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6058.20 TONODE 6058.20 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................. 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.85 
RAINFALL INTENSITY(INCH/HR) = 7.09 
TOTAL STREAM AREA (ACRES) = 1.90 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6047.00 TO NODE 6048.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6700 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 322.50 
DOWNSTREAM ELEVATION(FEET) = 321.50 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.406 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.020 

SUBAREA RUNOFF (CFS) = 1.21 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6048.00 TO NODE 6058.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<ccc 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 321.50 DOWNSTREAM ELEVATION(FEET) = 318.00 
STREET LENGTH (FEET) = 360.00 CURB HEIGHT (INCHES) = 6.0 
STREET ,HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.39 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.33 
HALFSTREET FLOOD WIDTH(FEET) = 11.37 



AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.95 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65 

STREET FLOW TRAVEL TIME (MIN. ) = 3.07 TC (MIN. ) = 8.48 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.748 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S. C .S . CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.759 
SUBAREA AREA (ACRES) = 1.60 SUBAREA RUNOFF(CFS) = 8.31 
TOTAL AREA (ACRES) = 1.80 PEAK FLOW RATE (CFS) = 9.22 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.37 DEPTH+VELOCITY(FT*FT/SEC.) = 0.90 
LONGEST FLOWPATH FROMNODE 6047.00 TO NODE 6058.00 = 425.00 FEET. 

....................................................................... 

FLOW PROCESS FROM NODE 6058.20 TO NODE 6058.20 IS CODE = 1 
---------.-.-.-....-----.----..-.~...-.------------------------------.------ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<cc< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<c< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8.48 ' 

RAINFALL INTENSITY(INCH/HR) = 6.75 
TOTAL STREAM AREA (ACRES) = 1.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.22 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 9.08 7.85 7.088 1.90 
2 9.22 8.48 6.748 1.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 17.62 7.85 7.088 
2 17.86 8.48 6.748 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 17.86 Tc(MIN.)= 8.48 
TOTAL AREA(ACRES1 = 3.70 
LONGEST FLOWPATH FROMNODE 6042.00 TONODE 6058.20 = 585.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6058.20 TO NODE 6058.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 310.00 DOWNSTREAM(FEET) = 308.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 



DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.92 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 17.86 
PIPE TRAVEL TIME(MIN.1 = 0.17 TC (MIN.) = 8.64 
LONGEST FLOWPATH FROM NODE 6042.00 TO NODE 6058.00 = 685.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6058.00 TO NODE 6058.00 IS CODE = 10 

..~~-..~~--...~-~.~.~.~....~..~.~~--~.~~-----------~------------------------ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 c < c c <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6049.00 TO NODE 6050.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScc<cc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 35.00 
UPSTREAM ELEVATION (FEET) = 322.50 
DOWNSTREAM ELEVATION(FEET) = 321.50 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.227 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 3.81 
TOTAL AREA(ACRES) = 0.60 TOTAL RUNOFF (CFS) = 3.81 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6050.00 TONODE 6050.00 IS CODE = 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<ccc< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 3.23 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.81 

I Flow Information for node 5090.5 I 
I I 
I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 5090.50 TO NODE 5090.50 IS CODE = 7 

.------------..--..-.---...-----.----.-------------------------------------- 

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODEccc<c 
............................................................................ ............................................................................ 
USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(M1N) = 6.63 RAIN INTENSITY(INCH/HOUR) = 7.91 
TOTAL AREA(ACRES) = 70.70 TOTAL RUNOFF(CFS1 = 173.26 



.......................................................................... 

FLOW PROCESS FROM NODE 6090.50 TO NODE 6050.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccc<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 312.00 DOWNSTREAM(FEET) = 311.50 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.35 
ESTIMATED PIPE DIAMETER(1NCH) = 54.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 173.26 
PIPE TRAVEL TIME(M1N.) = 0.06 TC (MIN.) = 6.69 
LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 6050.00 = 475.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6050.00 TO NODE 6050.00 IS CODE = 1 

---.------------------------------.--..-.-..-....-.--.---------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<cc<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<ccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 6.69 
RAINFALL INTENSITY(INCH/HR) = 7.86 
TOTAL STREAM AREA(ACRES) = 70.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 173.26 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) (ACRE) 

1 3.81 3.23 9.485 0.60 
2 173.26 6.69 7.859 70.70 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 87.36 3.23 9.485 
2 176.42 6.69 7.859 

COMPUTED CONFLUENCE ESTIMATES AREAS FOLLOWS: 
PEAK FLOW RATE(CFS) = 176.42 Tc(M1N.) = 6.69 
TOTAL AREA(ACRES) = 71.30 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6050.00 = 475.00 FEET 

......................................................................... 

FLOW PROCESS FROMNODE 6050.00 TONODE 6053.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)ccc<c 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 311.50 DOWNSTREAM(FEET) = 310.80 
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013 



DEPTH OF FLOW IN 57.0 INCH PIPE IS 45.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.60 
ESTIMATED PIPE DIAMETER(1NCH) = 57.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 176.42 
PIPE TRAVEL TIME(M1N. ) = 0.14 TC (MIN. ) = 6.84 
LONGEST FLOWPATH FROMNODE 6047.00 TO NODE 6053.00 = 575.00 FEET 

........................................................................ 

FLOW PROCESS FROMNODE 6053.00 TONODE 6053.00 IS CODE = 1 
---------..~~-----~-~-...~.~.~---------.~~-----~~--------------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 6.84 
RAINFALL INTENSITY(INCH/HR) = 7.75 
TOTAL STREAM AREA(ACRES) = 71.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 176.42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6052.00 TO NODE 6053.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 321.80 
DOWNSTREAM ELEVATION(FEET) = 320.80 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 4.38 
TOTAL AREA (ACRES) = 0.60 TOTALRUNOFF(CFS) = 4.38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6053.00 TONODE 6053.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<ccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 4.15 
RAINFALL INTENSITY ( INCH/HR) = 9.4 9 
TOTAL STREAM AREA(ACRES) = 0.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.38 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 176.42 6.84 7.752 71.30 
2 4.38 4.15 9.485 0.60 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 



CONFLUENCE FORMULA USED FOR 2 STREAMS. 

'* PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 148.57 4.15 9.485 
2 180.00 6.84 7.752 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 180.00 Tc(MIN.1 = 6.84 
TOTAL AREA (ACRES) = 71.90 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6053.00 = 575.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6053.00 TO NODE 5057.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcccc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<cc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 310.80 DOWNSTREAM(FEET) = 309.20 
FLOWLENGTH(FEET) = 170.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 54.0 INCH PIPE IS 44.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.97 
ESTIMATED PIPE DIAMETER(1NCH) = 54.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 180.00 
PIPE TRAVEL TIME(M1N.) = 0.22 TC (MIN.) = 7.05 
LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 5057.00 = 745.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6057.00 TO NODE 6057.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<ccc 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 7.05 
RAINFALL INTENSITY(INCH/HR) = 7.60 
TOTAL STREAM AREA(ACRES) = 71.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 180.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6056.00 TONODE 6057.00 IS CODE = 21 

~.--.....~...~...~....~~~..----~~---~---------~---~~------------------------ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<cc<c 
............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S~CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 320.20 
DOWNSTREAM ELEVATION(FEET) = 319.20 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 3.65 
TOTAL AREA (ACRES) = 0.50 TOTAL RUNOFF(CFS) = 3.65 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6057.00 TONODE 6057.00 IS CODE = 1 

------------.--.-.--------------...-------------......--.---------....------ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<cc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED'STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN . ) = 4 .15 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.50 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.65 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 180.00 7.05 7.596 71.90 
2 3.65 4.15 9.485 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 147.81 4.15 9.485 
2 182.93 7.05 7.596 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 182.93 TC (MIN.) = 7.05 
TOTAL AREA (ACRES) = 72.40 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6057.00 = 745.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6057.00 TO NODE 6058.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<cc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 309.20 DOWNSTREAM(FEET) = 308.00 
FLOW LENGTH(FEET) = 130.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.19 
ESTIMATED PIPE DIAMETER(1NCH) = 57.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 182.93 
PIPE TRAVEL TIME(MIN.1 = 0.16 Tc(M1N.) = 7.22 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6058.00 = 875.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6058.00 TONODE 6058.00 IS CODE = 11 

............................................................................ 

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................. .................... 

+*  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 



NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 
1 182.93 7.22 7.485 72.40 

LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 6058.00 = 875.00 FEET. 

* *  MEMORY BANK # 2 CONFLUENCE DATA * *  
STREAM RLTNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 17.86 8.64 6.663 3.70 
LONGEST FLOWPATH FROMNODE 6042.00 TONODE 6058.00 = 685.00 FEET. 

** PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 197.84 7.22 7.485 
2 180.72 8.64 6.663 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 197.84 TC (MIN.) = 7.22 
TOTAL AREA (ACRES) = 76.10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6058.00 TO NODE 6058.00 IS CODE = 12 

............................................................................ 

>>>>>CLEAR MEMORY BANK # 2 <<ccc 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6058.00 TO NODE 6065.00 IS CODE = 31 ............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<c<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 308.00 DOWNSTREAM(FEET) = 305.20 
FLOWLENGTH(FEET) = 265.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.13 
ESTIMATED PIPE DIAMETER(1NCH) = 57.00 NUMBER OF PIPES = 1 
PIPE-FLOW ICFS) = 197.84 
PIPE TRAVEL TIME(M1N.) = 0.31 Tc(MIN.1 = 7.53 
LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 6065.00 = 1140.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6065.00 TONODE 6065.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM.FOR CONFLUENCEc<ccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.53 
RAINFALL INTENSITY (INCH/HR) = 7.28 
TOTAL STREAM AREA(ACRES) = 76.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 197.84 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6059.00 TO NODE 6060.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 



............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 319.20 
DOWNSTREAM ELEVATION (FEET) = 318.20 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 2.19 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 2.19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6060.00 TO NODE 6065.00 IS CODE = 62 

-------~~-----~~.~~~~-~~~....-~-------~------------------------------------- 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 318.20 DOWNSTREAM ELEVATION(FEET) = 315.20 
STREET LENGTH(FEET) = 320.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.43 
***STREET FLOWING FULL*** 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.36 
HALFSTREET FLOOD WIDTH (FEET) = 12.00 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.15 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.78 

STREET FLOW TRAVEL TIME(M1N.) = 2.48 Tc(M1N.) = 6.62 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.912 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA (ACRES) = 1.70 SUBAREA RUNOFF(CFS) = 10.36 
TOTAL AREA (ACRES) = 2.00 PEAK FLOW RATE (CFS) = 12.18 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 12 .OO 
FLOW VELOCITY(FEET/SEC.) = 2.62 DEPTH*VELOCITY(FT*FT/SEC.) = 1.08 
LONGEST FLOWPATH FROMNODE 6059.00 TO NODE 6065.00 = 385.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6065.00 TO NODE 6065.00 IS CODE = 1 

----....-.-------------------------..-.-----..---------------------..------- 



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<cc< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.62 
RAINFALL INTENSITY (INCH/HR) = 7.91 
TOTAL STREAM AREA(ACRES1 = 2.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.18 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER . (CFS)' (MIN. ) (INCH/HOUR) (ACRE) 

1 197.84 7.53 7.283 76.10 
2 12.18 6.62 7.912 2.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 186.18 6.62 7.912 
2 209.06 7.53 7.283 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 209.06 Tc(M1N.) = 7.53 
TOTAL AREA(ACRES) = 78.10 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6065.00 = 1140.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6065.00 TONODE 6065.00 IS CODE = 10 

............................................................................ 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 < c c < <  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6061.00 TO NODE 6062.00 IS CODE = 21 

..-....--.--...--------------------.-.-..-...-.----------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 319.20 
DOWNSTREAM ELEVATION(FEET) = 318.20 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.)' = 4.148 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6062.00 TO NODE 6065.00 IS CODE = 62 

............................................................................ 



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<<c 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 318.20 DOWNSTREAM ELEVATION(FEET) = 315.20 
STREET LENGTH(FEET) = 245.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DECIMAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

*'TRAVELTIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.35 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.82 
AVERAGE'FLOW VELOCITY(FEET/SEC.) = 2.13 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.68 

STREET FLOW TRAVEL TIME(M1N.) = 1.92 Tc(M1N. ) = 6.07 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.370 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 7.73 
TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE(CFS) = 9.02 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.51 DEPTH*VELOCITY(FT*FT/SEC.) = 0.92 
LONGEST FLOWPATH FROM NODE 6061.00 TO NODE 6065.00 = 310.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6065.00 TO NODE 6065.00 IS CODE = 1 

- - - - - - - - -~-- - - - - - - -~~-- - - - - -~~-- - - - - - - - - - -~~-- - - -~~.~-- - - - -~~~--- - - - -~~--~~-  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 6.07 
RAINFALL INTENSITY(INCH/HR) = 8.37 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6063.00 TO NODE 6064.00 IS CODE = 21 

-~-------~.~----~~~-~-------~------~------~------ .~~--------- - - - - - - - -~----~~ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00 



UPSTREAM ELEVATION (FEET) = 318.00 
DOWNSTREAM ELEVATION(FEET) = 317.00 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.406 
100 YEAR RAINFALL INTENsITY(INCH/HOUR) = 9.020 
SUBAREA RUNOFF(CFS) = 3.02 
TOTAL AREA (ACRES) = 0.50 TOTAL RUNOFF (CFS) = 3 

........................................................................ 

FLOW PROCESS FROM NODE 6064.00 TO NODE 6065.00 IS CODE = 31 
---~-...~.~------~~--~...~..~~.--~~----.... .~~~--~-~~---.~-~--~-----------~- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cccc< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 317.00 DOWNSTREAM(FEET) = 305.20 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.12 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 3.02 
PIPE TRAVEL TIME (MIN. ) = 0.26 TC (MIN. ) = 5.67 
LONGEST FLOWPATH FROMNODE 6063.00 TONODE 6065.00 = 225.00 FEET. 

............................................................................ 

FLOW PROCESS FROMNODE 6065.00 TONODE 6065.00 IS CODE = 1 
............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<cc< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 5.67 
RAINFALL INTENSITY(INCH/HR) = 8.75 
TOTAL STREAM AREA(ACRES) = 0.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.02 

'* CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 9.02 6.07 8.370 1.40 
2 3.02 5.67 8.747 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 11.45 5.67 8.747 
2 11.91 6.07 8.370 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 11.91 TC(M1N.) = 6.07 
TOTAL AREA(ACRES) = 1.90 
LONGEST FLOWPATH FROM NODE 6061.00 TO NODE 6065.00 = 310.00 FEET. 



........................................................................... 

FLOW PROCESS FROM NODE 6065.00 TO NODE 6065.00 IS CODE = 11 
- - - - - - - - -~--~~--~--~--- - - - - - -~-~-~--- -~-~--~~~---~~~.. .~.- - - - - - - - - - - -~--- - - -  

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORYc<cc< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 11.91 6.07 8.370 1.90 
LONGEST FLOWPATH FROM NODE 6061.00 TO NODE 6065.00 = , 310.00 FEET. 

* *  MEMORY BANK # 2 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER '(CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 209.06 7.53 7.283 78.10 
LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 6065.00 = 1140.00 FEET 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 180.41 6.07 8.370 
2 219.43 7.53 7.283 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 219.43. TC(M1N.) = 7.53 
TOTAL AREA(ACRES) = 80.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 6065.00 TO NODE 6065.00 IS CODE = 12 
............................................................................ 

>>>>>CLEAR MEMORY BANK # 2 c c < < <  
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6065.00 TO NODE 6066.00 IS CODE = 31 

--~~----~~....~..~.~...~~-~----~-.-...-------------------------------.-~---- 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<<c 

--------------------------------------------------------------------->------ ..................................................................... ------ 
ELEVATION DATA: UPSTREAM(FEET) = 305.20 DOWNSTREAM(FEET) = 303.50 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 57.0 INCH PIPE IS 46.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.29 
ESTIMATED PIPE DIAMETER(1NCH) = 57.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 219.43 
PIPE TRAVEL TIME(M1N.) = 0.19 Tc(MIN.) = 7.72 
LONGEST FLOWPATH FROMNODE 6047.00 TONODE 6066.00 = 1300.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6066.00 TONODE 6066.00 IS CODE = 11 

~.~.~~.-~-.------~-.~....~...-.---------~--------~.----~--~-----------~----~ 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORYcccc< 
............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 



NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 
1 219.43 7.72 7.169 80.00 

LONGEST FLOWPATH FROM NODE 6047.00 TO NODE 6066.00 = 1300.00 FEET. 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 76.44 11.20 5.640 26.30 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6066.00 = 2255.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 272.12 7.72 7.169 
2 249.06 11.20 5.640 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 272.12 Tc(M1N.) = 7.72 
TOTAL AREA(ACRES) = 106.30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6066.00 TO NODE 6066.00 IS CODE = 12 

............................................................................ 

>>>>>CLEAR MEMORY BANK # 1 c c c < c  
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6066.00 TONODE 6085.00 IS CODE = 31 

~.......~.~..~-.-.-~----------~~~-----~..~~.~~~-~-~----~--~----------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 303.60 DOWNSTREAM(FEET) = 301.50 
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 60.0 INCH PIPE IS 48.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.94 
ESTIMATED PIPE DIAMETER(1NCH) = 60.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 272.12 
PIPE TRAVEL TIME(M1N.) = 0.18 Tc(M1N.) = 7.90 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6085.00 = 2425.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE . 6085.00 TO NODE 6085.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<ccc 
............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.90 
RAINFALL INTENSITY (INCH/HR) = 7.06 
TOTAL STREAM AREA(ACRES) = 106.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 272.12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6087.00 TO NODE 6088.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 



............................................................................ 

*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 313.20 
DOWNSTREAM ELEVATION(FEET) = 312.50 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW (MIN. ), = 4.672 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON TC = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA (ACRES) = 0.20 TOTALRUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6088.00 TO NODE 6089.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc 
>>>>>(STREET TABLE SECTION # 1 USED)ccccc 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 312.50 DOWNSTREAM ELEVATION(FEET) = 309.00 
STREET LENGTH (FEET) = 230 .OO CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.,0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.24 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.31 
HALFSTREET FLOOD WIDTH(FEET) = 10.28 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.29 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71 

STREET FLOW TRAVEL TIME (MIN. ) = 1.67 TC (MIN. ) = 6.34 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.135 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT ='.7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 7.52 
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE (CFS) = 8.77 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.66 DEPTH*VELOCITY(FT*FT/SEC.) = 0.94 
LONGEST FLOWPATH FROMNODE 6087.00 TO NODE 6089.00 = 295.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6089.00 TO NODE 6085.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 
............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 303.00 DOWNSTREAM(FEET) = 301.50 
FLOW LENGTH(FEET) = 190.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.72 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.77 
PIPE TRAVEL TIME(M1N.) = 0.55 Tc(M1N.) = 6.90 
LONGEST FLOWPATH FROMNODE 6087.00 TO NODE 6085.00 = 485.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6085.00 TONODE 6085.00 IS CODE = 1 

- - .~~~~-~~~~~~~---- - - -~-~-~--- - - -~-~-- . .~.~. .~.- . - . -~--- - - - - - - - - - - - - - - -~--- -  

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
............................................................................ . . 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.90 
RAINFALL INTENSITY(INCH/HR) = 7.71 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.77 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6066.00 TO NODE 6085.00 IS CODE = 21 

-------------.-.------------------.-.-.-.-----------------.----------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccc<c 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S .C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 312.20 
DOWNSTREAM ELEVATION(FEET) = 311.50 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME O F  FLOW (MIN. ) = 4.672 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 7.30 
TOTAL AREA (ACRES) = 1.00 TOTAL RUNOFF (CFS) = 7.30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6085.00 TO NODE 6085.00 IS CODE = 1 

.~~~~~..~.~...~.~.-..~~~~~-.-.-~-.-.-~-~----------------~----~---~---------~ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION (MIN. ) = 4.67 
RAINFALL INTENSITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.30 

* *  CONFLUENCE DATA " 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 174.27 4.67 9.485 
2 252.42 6.90 7.708 
3 285.60 7.90 7.064 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAKFLOWRATE(CFS) = 285.60 Tc(M1N.) = 7.90 
TOTALAREA(ACRES) = 108.70 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE '6085.00 = 2425.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6085.00 TONODE 6083.00 IS CODE = 31 

~~.. . . .~~~---~~~.. .~~-. - - -~. . .~.~~--- - -~~.~- . - - - - -~-~.~~---~--- -~~-~--- - - - - -  

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<ccc 

............................................................................ ...................................... 
ELEVATION DATA: UPSTREAM(FEET) = 301.50 DOWNSTREAM(FEET) = 300.00 
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 63.0 INCH PIPE IS 50.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.37 
ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 285.60 
PIPE TRAVEL TIME(M1N.) = 0.15 TC (MIN.) = 8.05 
LONGEST FLOWPATH FROMNODE 6014.10 TO NODE 6083.00 = 2565.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6083.00 TONODE 6083.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT 'STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.05 
RAINFALL INTENSITY ( INCH/HR) = 6.98 
TOTAL STREAM AREA(ACRES) = 108.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 285.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6082.00 TO NODE 6083.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 65.00 
UPSTREAM ELEVATION(FEET) = 314.00 
DOWNSTREAM ELEVATION(FEET) = 313.00 



ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.148 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 3.65 
TOTAL AREA(ACRES) = 0.50 TOTALRUNOFF(CFS) = 3.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6083.00 TONODE 6083.00 IS CODE = 1 

....-...---.-------...-.--.-------.-...-------------.----------------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<c< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 4.15 
RAINFALL INTEN~ITY(INCH/HR) = 9.49 
TOTAL STREAM AREA(ACRES) = 0.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.65 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 285.60 8.05 6.978 108.70 
2 3.65 4.15 9.485 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 213.76 4.15 9.485 
2 288.29 8.05 6.978 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 288.29 TC (MIN. ) = 8.05 
TOTAL AREA(ACRES) = 109.20 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6083.00 = 2565.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6083.00 TO NODE 6080.00 IS CODE = 31 

~..~-~~-~-~--~-~.~...~..~.-------.~~....~.-.-~~-~---~----------------~...~~~ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<c<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 300.00 DOWNSTREAM(FEET) = 299.00 
FLOW LENGTH(FEET) = 125.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 69.0 INCH PIPE IS 51.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.01 
ESTIMATED PIPE DIAMETER(1NCH) = 69.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 288.29 
PIPE TRAVEL TIME(M1N.) = 0.15 TC (MIN.) = 8.20 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6080.00 = 2690.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6080.00 TONODE 6080.00 IS CODE = 1 



-----..-.--.---.------------.--.---....-.-..- ~~.----.----.-....------------- 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8.20 
RAINFALL INTENSITY(INCH/HR) = 6.90 
TOTAL STREAM AREA(ACRES) = 109.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 288.29 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6068.00 TO NODE 6069.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2500 
S.C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 360.00 
DOWNSTREAM ELEVATION(FEET) = 320.00 
ELEVATION DIFFERENCE(FEET) = 40.00 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 5.501 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
loo YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.918 

SUBAREA RUNOFF(CFS) = 0.45 
TOTAL AREA(ACRES) = 0.20 TOTALRUNOFF(CFS) = 0.45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6069.00 TO NODE 6070.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)c<<<c 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 320.00 DOWNSTREAM(FEET) = 318.00 
FLOW LENGTH(FEET) = 250.00 MANNING'S N =  0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 2.64 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.45 ' 

PIPE TRAVEL TIME(M1N.) = 1.58 TC (MIN.) = 7.08 
LONGEST FLOWPATH FROMNODE 6068.00 TO NODE 6070.00 = 310.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6069.00 TONODE 6070.00 IS CODE = 81 

............................................................................ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<cc<c 
............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.578 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,2900 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.2800 
SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 1.32 
TOTAL AREA (ACRES) = 0.80 TOTALRUNOFF(CFS) = 1.70 
TC(MIN.1 = 7.08 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6070.00 TO NODE 6071.00 IS CODE = 62 

............................................................................ 

.>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAcc<c< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 317.50 DOWNSTREAM ELEVATION(FEET) = 315.80 
STREET LENGTH(FEET) = 150.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.61 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.33 
HALFSTREET FLOOD WIDTH(FEET) = 11.21 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.09 
PRODUCT OF DEPTH&VELOCITY(FT'FT/SEC.) = 0.69 

STREET FLOW TRAVEL TIME(MIN.1 = 1.20 TC (MIN.) = 8.28 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.851 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.600 
SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 7:91 
TOTAL AREA (ACRES) = 2.30 PEAK FLOW RATE(CFS) = 9.45 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.51 DEPTH*vELOCITY(FT*FT/SEC.) = 0.94 
LONGEST FLOWPATH FROM NODE 6068.00 TO NODE 6071.00 = 460.00 FEET 

............................................................................. 

FLOW PROCESS FROM NODE 6071.00 TO NODE 6080.00 IS CODE = 31 
--~..-.-----------.....----------...--.------------------------------------- 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 307 .oo DO~STREAM(FEET) = 305 .oo 
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.73 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 9.45 
PIPE TRAVEL TIME(M1N.) = 0.45 Tc(MIN.) = 8.72 
LONGEST FLOWPATH FROMNODE 6068.00 TO NODE 6080.00 = 640.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6080.00 TO NODE 6080.00 IS CODE = 1 



............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccc<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 8.72 
RAINFALL INTENSITY (INCH/HR) = 6.62 
TOTAL STREAM AREA(ACRE.5) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.45 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF . TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 288.29 8.20 6.896 109.20 
2 9.45 8.72 6.623 2.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ' (INCH/HOUR) 

1 297.16 8.20 6.896 
2 286.34 8.72 6.623 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 297.16 Tc(M1N.) = 8.20 
TOTALAREA(ACRES) = 111.50 
LONGEST FLOWPATH FROMNODE 6014.10 TO NODE 6080.00 = 2690.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 6080.00 TO NODE 6079.00 IS CODE = 31 
............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<cc 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<c<c< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 299.00 DOWNSTREAM(FEET) = 298.00 
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 60.0 INCH PIPE IS 45.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.49 
ESTIMATED PIPE DIAMETER(1NCH) = 60.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 297.16 
PIPE TRAVEL TIME(MIN.1 = 0.05 Tc(MIN.) = 8.25 
LONGEST FLOWPATH FROMNODE 6014.10 TO NODE 6079.00 = 2750.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6079.00 TONODE 6079.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 8.25 
RAINFALL INTENSITY (INCH/HR) = 6.87 
TOTAL STREAM AREA (ACRES) = 111.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 297.16 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6077.00 TO NODE 6078.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIScccc< 

............................................................................ 

'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET1 = 317.70 
DOWNSTREAM ELEVATION(FEET) = 316.70 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.406 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.020 

SUBAREA RUNOFF (CFS) = 3.02 
TOTAL AREA (ACRES) = 0.50 TOTAL RUNOFF (CFS) = 3.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6078.00 TO NODE 6079.00 IS CODE = 62 

............................................................................ 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<cccc 
>>>>>(STREET TABLE SECTION # 1 USED)ccccc 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 316.70 DOWNSTREAM ELEVATION(FEET) = 313.80 
STREET LENGTH(FEET) = 320.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH (FEET) = 12.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 7.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.41 
***STREET FLOWING FULL*** 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.39 
HALFSTREET FLOOD WIDTH (FEET) = 12.00 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.33 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.90 

STREET FLOW TRAVEL TIME (MIN. ) = 2.2 9 TC (MIN. ) = 7.69 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.184 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVENUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.752 
SUBAREA AREA (ACRES) = 2.3 0 SUBAREA RUNOFF (CFS) = 12.72 
TOTAL AREA (ACRES) = 2.80 PEAK FLOW RATE(CFS) = 15.13 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 12.00 
FLOW VELOCITY(FEET/SEC.) = 2.83 DEPTH*VELOCITY(FT*FT/SEC.) = 1.25 
LONGEST FLOWPATH FROMNODE 6077.00 TONODE 6079.00 = 385.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 6079.00 TONODE 6079.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<c< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cccc 

............................................................................. 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.69 
RAINFALL INTENSITY(INCH/HR) = 7.18 
TOTAL STREAM AREA(ACRES) = 2.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.13 

* *  CONFLUENCE DATA '* 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 297.16 8.25 6.867 111.50 
2 15.13 7.69 7.184 2.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 299.16 7.69 7.184 
2 311.62 8.25 6.867 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 311.62 Tc(M1N.) = 8.25 
TOTAL AREA(ACRES) = 114.30 
LONGEST FLOWPATH FROM NODE 6014.10 TO NODE 6079.00 = 2750.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 6079.00 TO NODE 7068.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 298.00 DOWNSTREAM(FEET) = 296.00 
FLOW LENGTH(FEET) = 130.00 MANNING'SN = 0.013 
DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.23 
ESTIMATED PIPE DIAMETER(1NCH) = 63.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 311.62 
PIPE TRAVEL TIME(M1N.) = 0.12 TC(MIN:) = 8.37 
LONGEST FLOWPATH FROMNODE 6014.10 TONODE 7068.00 = 2880.00 FEET. 

I Flow Information for Node 7068 
I 
I 
........................................................................... + 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) = 114.30 TC(M1N.) = 8.37 



PEAK FLOW RATE (CFS) = 311.62 
----- -----------------------------------------------------------------===== -----=----------------------------------------------------------------- 
............................................................................ ...................................... 
END OF RATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRRM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

******i+i**ii************* ,,ESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . .  
MEADOWOOD 5-15956 July 2009 * 

* 100-yr Post-project (on-site) + 
* Drainage Basin 7000B * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW 7BKOO.DAT 
TIME/DATE OF STUDY: 14:49 07/16/2009 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
............................................................................ 
2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 

1 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7079.00 TONODE 7080.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTHIFEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 300.60 
DOWNSTREAM ELEVATIONIFEET) = 300.00 
ELEVATION DIFFERENCE(FEET) = 0.60 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 2.789 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF ICES) = 1.71 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71 

...................................................................... 

FLOW PROCESS FROM NODE 7080.00 TO NODE 7081.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 300.00 DOWNSTREAM ELEVATION(FEET) = 282.00 
STREET LENGTHIFEET) = 1530.00 CURB HEIGHT(INCHE.5) = 6.0 
STREET HALFWIDTHIFEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAKIFEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

'+TRAVEL TIME COMPUTED USING ESTIMATED FLOWICFS) = 12.60 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.41 
HALFSTREET FLOOD WIDTH(FEET) = 15.33 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2 . 5 8  
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.06 

STREET FLOW TRAVEL TIME(M1N.) = 9.87 Tc(M1N.) = 12.66 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.211 
+USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.678 
SUBAREA AREAIACRES) = 5.60 SUBAREA RUNOFF (CFS) = 19.55 
TOTAL AREA(ACRES) = 5 . 8 0  PEAK FLOW RATE (CFS) = 20.49 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 18.00 
FLOW VELOCITY(FEET/SEC.) = 2.93 DEPTH*VELOCITY(FT*FT/SEC.) = 1.39 
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS, 

AND L = 1530.0 FT WITH ELEVATION-DROP = 18.0 FT, IS 31.5 CFS, 
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7081.00 

LONGEST FLOWPATH FROM NODE 7079.00 TO NODE 7081.00 = 1590.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7081.00 TO NODE 7099.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 



............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 282.00 DOWNSTREAM(FEET) = 280.00 
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.14 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 20.49 
PIPE TRAVEL TIME(M1N.) = 0.12 Tc(MIN.1 = 12.78 
LONGEST FLOWPATH FROM NODE 7079.00 TO NODE 7099.00 = 1670.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7099.00 TO NODE 7099.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.78 
RAINFALL INTENSITY(INCH/HR) = 5.18 
TOTAL STREAM AREA(ACRES) = 5.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7093.00 TO NODE 7094.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00 
UPSTREAM ELEVATION(FEET) = 860.00 
DOWNSTREAM ELEVATION(FEET) = 800.00 
ELEVATION DIFFERENCE (FEET) = 60.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.945 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.483 

SUBAREA RUNOFF(CFS) = 0.59 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7094.00 TO NODE 7095.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 800.00 DOWNSTREAM(FEET) = 318.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1200.00 CHANNEL SLOPE = 0.4017 
CHANNEL BASE(FEET) = 10.00 " 2 "  FACTOR= 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.095 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3400 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.74 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.02 
AVEPAGE FLOW DEPTH (FEET) = 0.09 TRAVEL TIME(M1N.) = 3.98 



Tc(M1N.) = 9.93 
SUBAREA AREA (ACRES) = 3.90 SUBAREA RUNOFF(CFS) = 8.08 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.340 
TOTAL AREA(ACRES) = 4.10 PEAK FLOW RATE(CFS) = 8.51 

END OF SUBAREA CHANNEL FLOW HYDRRULICS: 
DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) = 6.05 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7095.00 = 1290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7095.00 TO NODE 7095.60 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVXL TIME TH3U SUaAXEA<<<<< 
>>>>>USING CO:lr7UTZ3-ZSTIMATCD ?IPESIZX (S3N-?RESSCRE FL3WI<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 318.00 DOWNSTREAM(FEET) = 290.00 
FLOW LENGTH(FEET) = 1000.00 MANNING'S N = 0.016 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.10 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 8.51 
PIPE TRAVEL TIME(M1N.) = 2.06 Tc(MIN.1 = 11.98 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7095.60 = 2290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7095.00 TO NODE 7099.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.398. 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3400 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3401 
SUBAREA AREA(ACRE.5) = 23.80 SUBAREA RUNOFF(CFS) = 43.68 
TOTAL AREA(ACRES) = 27.90 TOTAL RUNOFF(CFS) = 51.21 
TC(M1N.) = 11.98 

* * * * * * * * * t * i * * i * * f * i * * * * i * + * * * t t * * * * * * * t * * * * * * ~ * * * * * * * * * * * * * * ~ * * * * * * * ~ * * * , + * *  

FLOW PROCESS FROM NODE 7095.60 TO NODE 7099.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 290.00 DOWNSTREAM(FEET) = 277 .OO 
CHANNEL LENGTH THRU SUBAREA(FEET) = 110.00 CHANNEL SLOPE = 0.1182 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 51.21 
FLOW VELOCITY (FEET/SEC. ) = 7.29 FLOW DEPTH (FEET) = 0.48 
TRAVEL TIME(MIN.1 = 0.25 Tc(M1N.) = 12.23 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7099.00 = 2400.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7099.00 TO NODE 7099.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 



............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.23 
RAINFALL INTENSITY(INCH/HR) = 5.33 
TOTAL STREAM AREA(ACRES) = 27.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7104.00 TONODE 7106.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

+USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .4500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = ' 80.00 
UPSTREAM ELEVATION(FEET) = 326.00 
DOWNSTREAM ELEVATION(FEET) = 320.00 
ELEVATION DIFFERENCE(FEET) = 6.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 5.347 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.084 
SUBAREA RUNOFF(CES) = 0.82 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.82 

............................................................................ 

FLOW PROCESS FROM NODE 7106.00 TO NODE 7099.00 IS CODE = 51 
............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 320.00 DOWNSTREAM(FEET) = 280.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE = 0.0400 
CHANNELBASE(FEET) = 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR = 0.016 MAXIMUM DEPTH(FEET) = 2.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.739 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.92 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.05 
AVERAGE FLOW DEPTH(FEET) = 0.67 TRAVEL TIME(M1N.) = 1.51 
Tc(M1N.) = 6.85 
SUBAREA AREA(ACRES) = 10.90 SUBAREA RUNOFF (CFS) = 37.96 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.450 
TOTAL AREA(ACRES) = 11.10 PEAK FLOW RATE (CFS) = 38.65 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.97 FLOW VELOCITY(FEET/SEC.) = 13.35 
LONGEST FLOWPATH FROM NODE 7104.00 TO NODE 7099.00 = 1080.00-FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 7099.00 TO NODE 7099.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 



TOTAL NUMBER OF STREAMS = 3 1 

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.85 
RAINFALL INTENSITY(INCH/HR) = 7.74 
TOTAL STREAM AREA(ACRES) = 11.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 38.65 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 20.49 12.78 5.179 5.80 
2 51.21 12.23 5.326 27.90 
3 38.65 6.85 7.739 11.10 

RAINFALL INTENSITY AND TIME OF CONCENI'RATION RATIO 
C0NFL;;ENCL FOKVULA USE3 FOR 3 S'.REW.S. 

* *  PEAK FLOW RATE TABLE *+ 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 78.34 6.85' 7.739 
2 97.43 12.23 5.326 
3 96.16 12.78 5.179 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 97.43 Tc(M1N.) = 12.23 
TOTAL AREA(ACRES) = 44.80 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7099.00 = 2400.00 FEET. 

* * + t t * * + * i * * t * + * + * i t * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 7099.00 TO NODE 7100.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 275.00 DOWNSTREAM(FEET) = 265.00 
FLOW LENGTH(FEET) = 340.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.37 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 97.43 
PIPE TRAVEL TIME(M1N.) = 0.33 Tc(M1N.) = 12.56 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7100.00 = 2740.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 7100.00 TO NODE 7100.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.56 
RAINFALL INTENSITY (INCH/HR) = 5.24 
TOTAL STREAM AREA(ACRES) = 44.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 97.43 



FLOW PROCESS FROM NODE 7082.00 TO NODE 7100.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION(FEET) = 281.00 
DOWNSTREAM ELEVATION(FEET) = 280.50 
ELEVATION DIFFERENCE(FEET) = 0.50 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.364 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.118 

SUBAREA RUNOFF (CFS) = 2.44 
TOTAL AREA(ACRES) = 0.50 TOTAL RUNOFF(CFS) = 2.44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 7100.00 TO NODE 7100.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.36 
RAINFALL INTENSITY(INCH/HR) = 8.12 
TOTAL STREAM AREA(ACRES) = 0.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.44 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY ' AREA 
NUMBER (CFS) (MIN. ) (INCHIHOUR) (ACRE) 

1 97.43 12.56 5.236 44.80 
2 2.44 6.36 8.118 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION PATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE '* 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 65.28 6.36 8.118 
2 99.00 12.56 5.236 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 99.00 Tc(M1N.) = 12.56 
TOTAL AREA(ACRES) = 45.30 
LONGEST FLOWPATH FROM NODE 7093.00 TO NODE 7100.00 = 2740.00 FEET. 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 45.30 TC(M1N.) = 12.56 
PEAK FLOW RATE (CFS) = 99.00 

............................................................................ ............................................................................ 

............................................................................ 

END OF PATIONAL METHOD ANALYSIS 





RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY. MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis .prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

* + * * * + * * * * r * * * * * * ~ * * * * * * *  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD 5-15956 July 2009 * 
* 100-yr Post-project (on-site) * 
* Drainage Basin 8000A (Undetained) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: MW81K100.DAT 
TIME/DATE OF STUDY: 08:OO 07/14/2009 

............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE (INCH) = 18 .oo 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) ,( FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 

1 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FTtFT/S) 

'SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OREQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

............................................................................ 

FLOW PROCESS FROM NODE 8100.00 TO NODE 8101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 865.00 
DOWNSTREAM ELEVATION(FEET) = 810.00 
ELEVATION DIFFERENCE(FEET) = 55.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.200 

SUBAREA RUNOFF(CFS) = 0.86 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.86 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8101.00 TO NODE 8102.00 IS CODE = 51 

............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 810.00 DOWNSTREAM(FEET) = 280.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 955.00 CHANNEL SLOPE = 0.5550 
CHANNEL BASE(FEET) = 10.00 "2" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.953 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3300 
S.C:S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.88 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.72 
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MIN.1 = 1.82 
TclMIN.) = 8.09 
SUBAREA AREA (ACRES) = 13.00 SUBAREA RUNOFF(CFS) = 29.83 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.330 
TOTAL AREA(ACRES) = 13.30 PEAK FLOW RATE (CFS) = 30.56 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.23 FLOW VELOCITY(FEET/SEC.) = 10.60 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8102.00 = 1055.00 FEET. 

t + t t t * + * * * t + t * * * t f * * * * * * * t * t * t t * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 8102.00 TO NODE 8116.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 273.50 DOWNSTREAM(FEET1 = 272.50 
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.14 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 30.56 
PIPE TRAVEL TIME(M1N.) = 0.25 Tc(M1N.) = 8.34 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8116.00 = 1175'.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8116.00 TO NODE 8116.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.34 
RAINFALL INTENSITY(INCH/HR) = 6.82 
TOTAL STREAM AREA(ACRES) = 13.30 
PEAK FLOW RATEICFS) AT CONFLUENCE = 30.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8114.00 TO NODE 8115.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
------------------------------------------------------------------------==== ........................................................................ 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION(FEET) = 280.60 
DOWNSTREAM ELEVATIONIFEET) = 280.00 
ELEVATION DIFFERENCE(FEET) = 0.60 
SUBAREA OVERLAND TIME OE FLOW (MIN. ) = 2.789 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.71 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71 

........................................................................... 

FLOW PROCESS FROM NODE 8115.00 TO NODE 8116.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 280.00 DOWNSTREAM ELEVATION(FEET) = 275.50 
STREET LENGTHIFEET) = 445.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET1 = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALLIDECIMAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Sectionlcurb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOWICFS) = 10.94 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.40 
HALFSTREET FLOOD WIDTH(FEET) = 14.98 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.95 

STREET FLOW TRAVEL TIMEIMIN.) = 3.16 TcIMIN.) = 5.95 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.481 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA (ACRES ) = 2.4 0 SUBAREA RUNOFFICFS) = 18.32 
TOTAL AREA(ACRES) = 2.60 PEAK FLOW RATE I CFS ) = 19.85 



END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 18.00 
FLOW VELOCITY(FEET/SEC.) = 2.77 DEPTHiVELOCITY(FT*FT/SEC.) = 1.33 
LONGEST FLOWPATH FROM NODE 8114.00 TO NODE 8116.00 = 505.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8116.00 TO NODE 8116.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<,<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.95 
RAINFALL INTENSITY(INCH/HR) = 8.48 
TOTAL STREAM AREA(ACRES) = 2.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.85 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 .30.56 8.34 6.820 13.30 
2 19.85 5.95 8.481 2.60 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

*' PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 41.64 5.95 8.481 
2 46.52 8.34 6.820 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 46.52 Tc(M1N.) = 8.34 
TOTAL AREA (ACRES ) = 15.90 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8116.00 = 1175.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8116.00 TO NODE 8121.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 272.50 DOWNSTREAM(FEET) = 270.00 
FLOW LENGTH(FEET) = 385.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.18 
ESTIMATED PIPE DIAMETER(1NCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 46.52 
PIPE TRAVEL TIME(M1N.) = 0.78 Tc(M1N.) = 9.12 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8121.00 = 1560.00 FEET. 

******+****tt++**********t*t*****+********************+*******************~* 

FLOW PROCESS FROM NODE 8121.00 TO NODE 8121.00 IS CODE = 1 

4 
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< ', 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.12 
RAINFALL INTENSITY(INCH/HR) = 6.44 
TOTAL STREAM AREA (ACRES) = 15.90 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 46.52 

.......................................................................... 

FLOW PROCESS FROM NODE 8118.00 TO NODE 8119.00 IS'CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATIONIFEET) = 284.10 
DOWNSTREAM ELEVATION(FEET) = 283.80 
ELEVATION DIFFERENCEIFEET) = 0.30 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.018 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.71 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71 

* * f + * * * * + * * * * * * * * * * * + * + * * t * f * t * * * * * * * * * * * * * * * , * * * * * ~ * * * * * * * * * * * , * * * + * * * * * * * ~  

FLOW PROCESS FROM NODE 8119.00 TO NODE 8120.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 283.80 DOWNSTREAM ELEVATIONIFEET) = 280.30 
STREET LENGTH(FEET) = 320.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.53 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 
HALFSTREET FLOOD WIDTH (FEET) = 11.98 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.14 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.74 

STREET FLOW TRAVEL TIME(M1N.) = 2.49 Tc(M1N.j = 5.50 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.915 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREAAREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 9.63 
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 11.23 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 14.88 
FLOW VELOCITY(FEET/SEC.) = 2.44 DEPTH*VELOCITY(FT*FT/SEC.) = 0.98 
LONGEST FLOWPATH FROM NODE 8118.00 TO NODE 8120.00 = 370.00 FEET. 

.......................................................................... 

FLOW PROCESS FROM NODE 8120.00 TO NODE 8121.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 270.70 DOWNSTREAM(FEET) = 270.00 
FLOWLENGTH(FEET)= 70.00 MANNING'SN= 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.85 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 11.23 
PIPE TRAVEL TIME(M1N.) = 0.17 Tc(M1N.) = 5.67 
LONGEST FLOWPATH FROM NODE 8118.00 TO NODE 8121.00 = 440.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8121.00 TO NODE 8121.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 5.67 
RAINFALL INTENSITY(INCH/HR) = 8.74 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.23 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF' TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 46.52 9.12 6.436 15.90 
2 11.23 5.67 8.741 1.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

" PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 45.48 5.67 8.741 
2 54 ..79 9.12 6.436 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 54.79 Tc(MIN.)= 9.12 
TOTAL AREAIACRES) = 17.30 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8121.00 = 1560.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8121.00 TO NODE 8126.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 270.00 DOWNSTREAM(FEET) = 264.50 
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.90 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 54.79 
PIPE TRAVEL TI.ME(MIN.1 = 0.35 Tc(M1N.) = 9.47 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8126.00 = 1830.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8126.00 TO NODE 8126.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 9.47 
RAINFALL INTENSITY(INCH/HR) = 6.28 
TOTAL STREAM AREA(ACRES) = 17.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 54.79 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8123.00 TO NODE 8124.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7800 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 286.20 
DOWNSTREAM ELEVATION(FEET) = 285.50 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW(MIN.1 = 4.531 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.48 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.48 

....................................................................... 

FLOW PROCESS FROM NODE 8124.00 TO NODE 8125.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 285.50 DOWNSTREAM ELEVATION(FEET1 = 276.00 
STREET LENGTH(FEET) = 355.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 



OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.53 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH (FEET) = 0.28 
HALFSTREET FLOOD WIDTH(FEET) = 8.58 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.75 
PRODUCT OF DEPTHhVELOCITY(FT*FT/SEC.) = 0.76 

STREET FLOW TRAVEL TIME (MIN. ) = 2.15 Tc (MIN. ) = 6.68 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.869 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.772 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 6.06 
TOTAL AREA (ACRES) = . 1.20 PEAK FLOW RATE(CFS) = 7.29 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.46 
FLOW VELOCITY(FEET/SEC.) = 3.09 DEPTH*VELOCITY(FT*FT/SEC.) = 0.97 
LONGEST FLOWPATH FROM NODE 8123.00 TO NODE 8125.00 = 420.00 FEET., 

* * * * * * * * * * * * * * l * * * * * * * * * + * * t t * * + f * ~ * * * * * * ~ * * * ~ * * * * * * * * * * * + * + , + * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 8125.00 TO NODE 8126.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = ,  266.00 DOWNSTREAM(FEET) = 264.50 
FLOW LENGTH(FEET) = 80.00 . MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.4 INCHES 
PIPE-FLOW VELOCITY (FEET/SEC. ) = 7.85 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 7.29 
PIPE TRAVEL TIMEIMIN.) = 0.17 Tc(M1N.) = 6.85 
LONGEST FLOWPATH FROM NODE 8123.00 TO NODE 8126.00 = 500.00 FEET. 

t***l**t****************t***t******tt*******************~,*,**~***********+* 

FLOW PROCESS FROM NODE 8126.00 TO NODE 8126.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.85 
RAINFALL INTENSITY(INCH/HR) = 7.74 
TOTAL STREAM AREA(ACRE.5) = 1.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.29 

* *  CONFLUENCE DATA * *  



STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 54.79 9.47 6.282 17.30 
2 7.29 6.85 7.742 1.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 51.74 6.85 7.742 
2 60.70 9.47 6.282 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 60.70 Tc(M1N.) = 9.47 
TOTAL AREA(ACRES) = 18.50 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8126.00 = 1830.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8126.00 TO NODE 8147.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAMIFEET) = 264.50 DOWNSTREAM(FEET) = 264.00 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.40 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 60.70 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 9.51 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8147.00 = 1860.00 FEET. 

.............................................................................. 

FLOW PROCESS FROM NODE 8147.00 TO NODE 8147 .OO 1's CODE = 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
............................................................................ 

............................................................................ 

FLOW PROCESS FROM NODE 8128.00 TO NODE 8129.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ..................................................................... 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION(FEET1 = 282.10 
DOWNSTREAM ELEVATION(FEET) = 281.50 
ELEVATION DIFFERENCE(FEET1 = 0.60 
SUBAREA OVERLAND TIME OF FLOWIMIN.) = 2.789 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.71 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71 



............................................................................ 

FLOW PROCESS FROM NODE 8129.00 TO NODE 8130.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 281.50 DOWNSTREAM ELEVATION(FEET) = 279.50 
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.63 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH (FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.92 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.81 
PRODUCT OF DEPTH&VELOCITY(FTtFT/SEC.) = 0.59 

STREET FLOW TRAVEL TIME(M1N.) = 2.12 Tc(M1N.) = 4.91 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.796 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 5 .84  
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE (CFS) = 7.55 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 13.30 
FLOW VELOCITY(FEET/SEC.) = 2.03 DEPTH*VELOCITY(FT*FT/SEC.) = 0.75 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8130.00 = 290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8130.00 TO NODE 8134.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 268.00 DOWNSTREAM(FEET) = 266.50 
FLOWLENGTH(FEET) = 290.00 MANNING'SN= 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.86 
ESTIMATED PIPE DIAMETER(1NCH) = 21.00 NUMBER OF PIPES = 1 

- PIPE-FLOW(CFS) = 7.55 
PIPE TRAVEL TIME(M1N.) = 0.99 Tc(MIN.1 = 5.90 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8134.00 = 580.00 FEET. 



FLOW PROCESS FROM NODE 8134.00 TO NODE 8134.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N. ) = 5.90 
RAINFALL INTENSITY(INCH/HR) = 8.52 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8132.00 TO 'NODE 8133.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION(FEET) = 279.60 
DOWNSTREAM ELEVATION(FEET) = 279.00 
ELEVATION DIFFERENCE(FEET) = 0.60 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.601 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc ='5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA(ACRE.5) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

* * * * * * * * + * i * * i * * t * * * * * * * * * * * * * * * t + * * * * * * * * * * * * * * + * + * * * * * * * * * * * * * * * * * * * * * * + * * ,  

FLOW PROCESS FROM NODE 8133.00 TO NODE 8134.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

-----------------------===-- ....................... .................................................. 

UPSTREAM ELEVATION(FEET) = 279.00 DOWNSTREAM ELEVATION(FEET) = 276.00 
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH ( FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.66 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.66 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.90 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.61 

STREET FLOW TRAVEL TIME(M1N.) = 2.63 Tc(M1N.) = 7.23 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.479 
*USER SPECIFIED(SUBAREA): 



USER-SPECIFIED RUNOFF COEFFICIENT =..7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 6.34 
TOTAL AREA (ACRES) = 1.30 PEAK FLOW RATE(CFS) = 7.49 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 12.90 
FLOW VELOCITY(FEET/SEC.) = 2.14 DEPTH*VELOCITY(FT*FT/SEC.) = 0.78 
LONGEST FLOWPATH FROM NODE 8132.00 TO NODE 8134.00 = 360.00 FEET. 

............................................................................ 

FLOW PROCESS FROMNODE 8134.00 TONODE 8134.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.23 
RAINFALL INTENSITY(INCH/HR) = 7.48 
TOTAL STREAM AREA(ACRES) = 1.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.49 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CF.5) (MIN.) (INCH/HOUR) (ACRE) 

1 7.55 5.90 8.525 1.00 
2 7.49 7.23 7.479 1.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 13.66 ' 5.90 8.525 
2 14.11 7.23 7.479 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 14.11 Tc(M1N.) = 7.23 
TOTAL AREA(ACRES) = 2.30 
LONGEST FLOWPATH FROM NODE 8128,.00 TO NODE 8134.00 = 580.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 8134.00 TONODE 8143.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIMETHRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM (FEET) = 266.50 DOWNSTREAM (FEET) = 265.00 
FLOW LENGTH(FEET) = 235.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.09 
ESTIMATED PIPE DIAMETER(1NCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 14.11 
PIPE TRAVEL TIME(M1N.) = 0.64 Tc(M1N.) = 7.87 



LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8143.00 = 815.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8143.00 TO NODE 8143.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.87 
RAINFALL INTENSITY(INCH/HR) = 7.08 
TOTAL STREAM AREA (ACRES) = 2.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8136.00 TO NODE 8137.00 IS CODE = 21 

---------------------------------------------------------------------.------ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

+USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTHIFEET) = 60.00 
UPSTREAM ELEVATION(FEET1 = 279.60 
DOWNSTREAM ELEVATION(FEET) = . 278.50 
ELEVATION DIFFERENCE (FEET) = 1.10 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.759 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 2.19 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS). = 2.19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8137.00 TO NODE 8138.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 

UPSTREAM ELEVATION(FEET) = 278.50 DOWNSTREAM ELEVATION(FEET) = 276.00 
STREET LENGTH(FEET) = 65.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.38 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH (FEET) = 0.26 
HALFSTREET FLOOD WIDTH(FEET) = 7.82 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.14 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.82 



STREET FLOW TRAVEL TIME(MIN.1 = 0.34 Tc(M1N. ) = 4.10' 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED(SUBAREA1: 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRE.5) = 0.60 SUBAREA RUNOFF(CFS) = 4.38 
TOTAL AREA(ACRES1 = 0.90 PEAK FLOW RATE (CFS) = 6.57 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTHIFEET) = 9.29 
FLOW VELOCITY(FEET/SEC.) = 3.46 DEPTH*VELOCITY(FT*FT/SEC.) = 1.01 
LONGEST FLOWPATH FROM NODE 8136.00 TO NODE 8138.00 = 125.00 FEET. 

............................................................................. 

FLOW PROCESS FROM NODE 8138.00 TO NODE 8143.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET1 = 271.00 DOWNSTREAM(FEET) = 264.50 
FLOW LENGTH(FEET1 = 400.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(INCH1 INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.25 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 6.57 
PIPE TRAVEL TIME(M1N. 1 = 0.92 Tc(MIN. ) = 5.02 
LONGEST FLOWPATH FROM NODE 8136.00 TO NODE 8143.00 = 525.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8143.00 TO NODE 8143.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.02 
RAINFALL INTENSITY(INCH/HR) = 9.46 
TOTAL STREAM AREA(ACRES1 = 0.90 
PEAK FLOW.RATE(CFS) AT CONFLUENCE = 6.57 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 14.11 7.87 7.080 2.30 
2 6.57 5.02 9.456 0.90 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE *+  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 17.14 5.02 9.456 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 19.03 Tc(M1N.) = 7.87 
TOTAL AREA(ACRES1 = 3.20 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8143.00 = 815.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8143.00 TO NODE 8147.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 265.00 DOWNSTREAM(FEET) = 264.50 
FLOW LENGTH(FEET1 = 70.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.88 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 19.03 
PIPE TRAVEL TIME(MIN.1 = 0.17 Tc(MIN.1 = 8.04 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8147.00 = 885.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8147.00 TO' NODE 8147.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.04 
RAINFALL INTENSITY(INCH/HR) = 6.98 
TOTAL STREAM AREA(ACRES) = 3.20 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 19.03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE. 8145.00 TO NODE 8146.00 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S. C. S. CURVE NUMBER (AMC I1 1 = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 60.00 
UPSTREAM ELEVATION (FEET) = 276.10 
DOWNSTREAM ELEVATION(FEET1 = 275.50 
ELEVATION DIFFERENCE(FEET) = 0.60 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.601 
100 YEAR RAINFALL INTENSITY(INCH/HOURl = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.46 
TOTAL AREA(ACRES1 = 0.20 TOTALRUNOFF(CFS1 = 1.46 

-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8146.00 TO NODE 8147.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 



............................................................................ 

UPSTREAM ELEVATION(FEET) = 275.50 DOWNSTREAM ELEVATION(FEET) = 273.30 
STREET LENGTH(FEET1 = 230.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAKIFEET) = 13.00 
INSIDE STREET CROSSFALL(UEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.69 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.38 
HALFSTREET FLOOD WIDTH(FEET) = 13.81 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.18 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.83 

STREET FLOW TRAVEL TIME (MIN. ) = 1.76 Tc (MIN. ) = 6.36 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.122 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 2.30 SUBAREA RUNOFF (CFS) = 14.38 
TOTAL AREA(ACRES) = 2.50 PEAK FLOW RATE (CFS) = 15.63 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 17.37 
FLOW VELOCITY(FEET/SEC.) = 2.52 DEPTH*VELOCITY(FT*FT/SEC.) = 1.14 
LONGEST FLOWPATH FROM NODE 8145.00 TO NODE 8147.00 = 290.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8147.00 TO NODE 8147.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.36 
RAINFALL INTENSITY(INCH/HRl = 8.12 
TOTAL STREAM AREA(ACRES) = 2.50 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 15.63 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFSI (MIN. ) (INCH/HOUR) (ACRE) 

1 19.03 8.04 6.983 3.20 
2 15.63 6.36 8.122 2.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

+ *  PEAK FLOW RATE TABLE +' 



STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 32.00 6.36 8.122 
2 32.47 8.04 6.983 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 32.47 Tc(M1N.) = 8.04 
TOTAL AREA(ACRES) = 5.70 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8147.00 = 885.00 FEET 

............................................................................. 

FLOW PROCESS FROM NODE 8147.00 TO NODE 8147.00 IS CODE = 11 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ ............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 32.47 8.04 6.983 5.70 
LONGEST FLOWPATH FROM NODE 8128.00 TO NODE 8147.00 = 885.00 FEET. 

+ *  MEMORY BANK # 1 CONFLUENCE DATA +*  
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 60.70 9.51 6.265 18.50 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8147.00 = 1860.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 83.78 8.04 6.983 
2 89.84 9.51 6.265 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 89.84 Tc(M1N.) = 9.51 
TOTAL AREA(ACRES) = 24.20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8147.00 TO NODE 8147.00 IS CODE = 12 

>>>>>CLEAR MEMORY BANK # 1 <<<<< 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8147.00 TO NODE 8149.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 264.00 DOWNSTREAM(FEET) = 263.20 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0,013 
DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.98 
ESTIMATED PIPE DIAMETER(1NCH) = 48.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 89.84 
PIPE TRAVEL TIME(M1N.) = 0.28 Tc(M1N.) = 9.79 



LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8149.00 = 2010.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8149.00 TO NODE 8149.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATEINDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ ............................................................................ 
TOTAL.NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.79 
RAINFALL INTENSITY(INCH/HR) = 6.15 
TOTAL STREAM AREA(ACRES) = 24.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 89.84 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8148.20 TO NODE 8148.40 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 278.00 
DOWNSTREAM ELEVATION(FEET1 = 277.00 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 11.366 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.585 

SUBAREA RUNOFF(CFS) = 0.28 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8148.40 TO NODE 8148.60 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 277.00 DOWNSTREAM(FEET) = 273.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 430.00 CHANNEL SLOPE = 0.0093 
CHANNEL BASE(FEET) = 0.00 " Z "  FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 1.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.988 
'USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = .2500 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) .= 0.38 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.92 
AVERAGE FLOW DEPTH (FEET) = o .20 TRAVEL TIME(MIN. ) = 7.79 
Tc(M1N.) = 19.16 
SUBAREA AREA(ACRE.5) = 0.20 SUBAREA RUNOFF(CFS) = 0.20 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.250 
TOTAL AREA(ACRES) = 0.40 PEAK FLOW RATE (CFS) = 0.40 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.21 FLOW VELOCITY(FEET/SEC.) = 0.91 
LONGEST FLOWPATH FROM NODE 8148.20 TO NODE 8148.60 = 500.00 FEET. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8148.60 TO NODE 8149.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 270.00 DOWNSTREAM(FEET) = 263.20 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 1.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.85 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 0.40 
PIPE TRAVEL TIME(M1N.) = 0.12 Tc(M1N.) = 19.28 
LONGEST FLOWPATH FROM NODE 8148.20 TO NODE 8149.00 = 550.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8149.00 TO NODE 8149.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM' 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 19.28 
RAINFALL INTENSITY(INCH/HR) = 3.97 
TOTAL STREAM AREA(ACRES) = 0.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.40 

*+ CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 89.84 9.79 6.149 24.20 
2 0.40 19.28 3.972 0.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE ** 
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 90.04 9.79 6.149 
2 58.43 19.28 3.972 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 90.04 Tc(M1N.) = 9.79 
TOTAL AREA(ACRES) = 24.60 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8149.00 = 2010.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8149.00 TO NODE 8152.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 263.20 DOWNSTREAM(FEET) = 262.50 
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013 



DEPTH OF FLOW IN 51.0 INCH PIPE IS 37.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.99 
ESTIMATED PIPE DIAMETER(1NCH) = 51.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 90.04 
PIPE TRAVEL TIME(M1N.) = 0.38 Tc(M1N.) = 10.17 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8152.00 = 2190.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8152.00 TO NODE 8152.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 10.17 
RAINFALL INTENSITY(INCH/HR) = 6.00 
TOTAL STREAM AREA(ACRES) = 24.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 90.04 

............................................................................ 

FLOW PROCESS FROM NODE 8150.00 TO NODE 8151.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .go00 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION [FEET) = 279.20 
DOWNSTREAM ELEVATION(FEET) = 278.50 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 2.902 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH = 65.00 
(Reference: Table 3-1B of Hydrology Manual) 
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 2.56 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 2.56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8151.00 TO NODE 8152.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 278.50 DOWNSTREAM ELEVATION(FEET) = 269.00 
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 6.0 
STREET HALEWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 



Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.33 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.34 
HALFSTREET FLOOD WIDTH(FEET) = 11.63 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.89 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.98 

STREET FLOW TRAVEL TIME(M1N.) = 2.62 Tc(M1N.) = 5.52 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.897 
*USER SPECIFIED(SUBAREA) f 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.701 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 11.33 
TOTAL AREA (ACRES) = 2.20 PEAK FLOW RATE (CFS) = 13.73 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.39 HALFSTREET FLOOD WIDTH(FEET1 = 14.17 
FLOW VELOCITY(FEET/SEC.) = 3.28 DEPTH*VELOCITY(FT*FT/SEC.) = 1.27 
LONGEST FLOWPATH FROM NODE 8150.00 TO NODE 8152.00 = 525.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8152.00 TO NODE 8152.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.52 
RAINFALL INTENSITY(INCH/HR) = 8.90 
TOTAL STREAM AREA(ACRES) = 2.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.73 

'* CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 90.04 10.11 6.002 24.60 
2 13.73 5.52 8.897 2.20 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 74.47 5.52 8.897 
2 99.30 10.17 6.002 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 99.30 Tc(M1N.I = 10.17 
TOTAL AREA(ACRES) = 26.80 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8152.00 = 2190.00 FEET. 



FLOW PROCESS FROM NODE 8152.00 TO NODE 8153.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM (FEET) = 262.50 DOWNSTREAM (FEET) = 262.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.69 
ESTIMATED PIPE DIAMETER(1NCH) = 45.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 99.30 
PIPE TRAVEL TIME(M1N.j = 0.07 Tc(M1N.) = 10.24 
LONGEST FLOWPATH FROM NODE 8100.00 TO NODE 8153.00 = 2240.00 FEET. - 

END OF STUDY SUMMARY: 
- TOTAL AREA(ACRES) - 26.80 TC(M1N.) = 10.24 

PEAK FLOW RATE (CFS) = 99.30 
............................................................................ ............................................................................ 
............................................................................ 

END OF RATIONAL METHOD ANALYSIS 



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL 'DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1261 

Analysis prepared by: 

RICK ENGINEERING COMPANY 
5620 Friars Road 

San Diego, California 92110 
619-291-0707 Fax 619-291-4165 

* * * * * * * * * i * i i t * t + t * i * t * * t t  DESCRIPTION OF STUDY * * * * * t i t t i t t i t * t t ' * * ~ * * * * *  

* MEADOWOOD 5-15956 July 2009 * 
100-yr Post-project (on-site) 
Drainage Basin 8000B (Undetained) 
................................................................... 

FILE NAME: MW82KlOO.DAT 
TIME/DATE OF STUDY: 11:48 07/14/2009 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.90 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL' 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OgT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY IFT) (FT) IFT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 

1 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0100 0.125 0.0180 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS : . 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8200.00 TO NODE 8201.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ............................................................................ 
*USER SPECIFIEDISUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S.C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION(FEET) = 760.00 
DOWNSTREAM ELEVATION(FEET) = 690.00 
ELEVATION DIFFERENCE(FEET) = 70.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN TC CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.200 

SUBAREA RUNOFF (CFS) = 0.86 
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.86 

* * * * * * * * * * * * * * t t + t i + * t * * t * * * * * * * t * * * * * * * * , * * * * ~ * * ~ * * * * * * * * * * * * * * * * * * * *  

FLOW PROCESS FROM NODE 8201.00 TO NODE 8202.00 IS CODE = 51 
............................................................................ 
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 690.00 DOWNSTREAM(FEET) = 310.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 620.00 CHANNEL SLOPE = 0.6129 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000 
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.419 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .3400 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.53 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.5.7 
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(M1N.) = 2.89 
Tc(M1N.) = 9.16 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.31 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.343 
TOTAL AREAIACRES) = 0.90 PEAK FLOW RATE (CFS) = 1.98 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 3.89 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8202.00 = 720.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8202.00 TO NODE 8203.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

---------------------------------------------------------------------------= ................................................................... 
ELEVATION DATA: UPSTREAM(FEET) = 310.00 DOWNSTREAM(FEET1 = 277.00 
FLOW LENGTH(FEET) = 900.00 MANNING'S N = 0.016 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.02 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 1.98 
PIPE TRAVEL TIME(M1N.) = 2.49 Tc(M1N.) = 11.65 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8203.00 = 1620.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8202.00 TO NODE 8203.00 IS CODE = 81 

............................................................................ 
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

............................................................................ 



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.496 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3300 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3309 
SUBAREA AREA(ACRES) = 11.80 SUBAREA RUNOFF(CFS) = 21.40 
TOTAL AREA(ACRES) = 12.70 TOTAL RUNOFF(CFS) = 23.10 
TC(M1N.) = 11.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8203.00 TONODE 8203.00 IS CODE = 10 

............................................................................ 
> > > > > ~ ~ ~ - S T R E A M  MEMORY COPIED ONTO MEMORY BANK +I 1 <<<<< 

............................................................................ 

t t t * * * * * i * * * * t * * * * i * * * * * * * * * * * i * f * + * i t t * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * + * * * *  

FLOW PROCESS FROMNODE 8216.00 TO NODE 8217.00 IS CODE = 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 286.20 
DOWNSTREAM ELEVATION(FEET) = 285.50 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.672 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8217.00 TO NODE 8218.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 285.50 DOWNSTREAM ELEVATION(FEET) = 284.00 
STREET LENGTH(FEET) = 180.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE 'STREET CROSSFALL(DECIMAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.00 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.29 
HALFSTREET FLOOD WIDTH(FEET) = 9.19 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.61 



PRODUCT OF DEPTH&VELOCITY(FTtFT/SEC.) = 0.47 
STREET FLOW TRAVEL TIME(M1N.) = 1.86 Tc(MIN.) = 6.53 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.982 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 0.5'0 SUBAREA RUNOFF(CFS) = 3.07 
TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE (CFS) = 4.30 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.32 HALFSTREET FLOOD WIDTH (FEET) = 10.71 
FLOW VELOCITY(FEET/SEC.) = 1.74 DEPTH*VELOCITY(FT*FT/SEC.) = 0.56 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8218.00 = 245.00 FEET 

* * * * * * t * * * + * i * + t * * * * * * * * * * * * * * * * * * * * + t t t * + * * * * * ~ * * * * * * * * * * , * * * ~ * * * * * * * * * + * * * *  

FLOW PROCESS FROM NODE 8218.00 TO NODE 8223.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

- - - - - - - - ............................................................................ 

UPSTREAM ELEVATION(FEET) = 283.00 DOWNSTREAM ELEVATION(FEET) = 280.50 
STREET LENGTH(FEET) = 180.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.78 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) == 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.87 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.28 
PRODUCT OF DEPTH&VELOCITY(FTiFT/SEC.) = 0.73 

STREET FLOW TRAVEL TIME(M1N.) = 1.32 Tc(M1N.) = 7.85 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.091 
+USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4600 
S.C.S. CURVE NUMBER (AMC IT) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.596 
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 2.94 
TOTAL AREA(ACRES) = 1.60 PEAK FLOW RATE (CFS) = 6.76 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0:34 HALFSTREET FLOOD WIDTH(FEET) = 11.58 
FLOW VELOCITY(FEET/SEC.) = 2.37 DEPTH*VELOCITY(FT*FT/SEC.) = 0.80 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8223.00 = 425.00 FEET. 

............................................................................ 

FLOW PROCESS FROM NODE 8223.00 TO NODE 8224.00 IS CODE = 31 



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 270.50 DOWNSTREAM(FEET) = 268.50 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.28 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 6.76 
PIPE TRAVEL TIME(M1N.) = 0.04 Tc(M1N.) = 7.89 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8224.00 = 455.00 FEET. 

...................................................................... 

FLOW PROCESS FROM NODE 8224.00 TO NODE 8224.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 7.89 
RAINFALL INTENSITY(INCH/HR) = 7.07 
TOTAL STREAM AREA(ACRES) = 1.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.76 

************+t+****t************************,*+**********************+****~*~~ 

FLOW PROCESS FROM NODE 8220.00 TO NODE 8221.00 IS CODE= 21 
............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00 
UPSTREAM ELEVATION(FEET) = 281.50 
DOWNSTREAM ELEVATION(FEET) = 280.50 
ELEVATION DIFFERENCE(FEET) = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.674 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8221.00 TO NODE 8222.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 280.00 DOWNSTREAM ELEVATION(FEET) = 276.50 
STREET LENGTH(FEET) = 110.00 CURB HEIGHT(INCHE.5) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.56 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.25 
HALFSTREET FLOOD WIDTH(FEET) = 7.41 
AVERAGE FLOW VELOCITY (,FEET/SEC. ) = 2.80 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71 

STREET FLOW TRAVEL TIME(M1N.) = 0.65 Tc(M1N.) = 5.33 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.104 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 4.21 
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE(CFS) = 5.61 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 9.04 
FLOW VELOCITY(FEET/SEC.) = 3.11 DEPTH*VELOCITY(FT*FT/SEC.) = 0.89 
LONGEST FLOWPATH FROM NODE 8220.00 TO NODE 8222.00 = 185.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8222.00 TO NODE 8224.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 270.50 DOWNSTREAM(FEET) = 268.50 
FLOW LENGTH(FEET) = 225.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.56 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 5.61 
PIPE TRAVEL TIME(M1N.) = 0.67 Tc(M1N.) = 6.00 
LONGEST FLOWPATH FROM NODE 8220.00 TO NODE 8224.00 = 410.00 FEET. 

**********+******************+****************** , ,+*************+* ,***~&******  
FLOW PROCESS FROM NODE 8224.00 TO NODE 8224.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.00 
RAINFALL INTENSITY(INCH/HR) = 8.43 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.61 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 



RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

" PEAK FLOW RATE TABLE +*  
STREAM , RUNOFF TC INTENSITY 
NUMBER (CFS 1 (MIN.) (INCH/HOURl 

1 10.75 6.00 8.430 
2 11.46 7.89 7.068 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 11.46 Tc(M1N.) = 7.89 
TOTAL AREA(ACRES1 = 2.40 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8224.00 = 455.00 FEET. 

t * * * * * * *+* *+* * * i * * *+* * * * * * * * * * * * * * * * * * * * * * * * * * * *+*+ , * * * , * * * * * *~* * * * * * *  

FLOW PROCESS FROM NODE 8224.00 TO NODE 8228.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEI. TIME THKU SUBAREA<<<<< 
>>>>>USING COMPU'rER-ESTIMATED PIPESIZ: (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 268.50 DOWNSTREAM(FEET) = 266.50 
FLOW LENGTH(FEET1 = 340.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.46 
ESTIMATED PIPE DIAMETERIINCH) = ,21.00 NUMBER OF PIPES =, 1 
PIPE-FLOW (CFS) = 11.46 
PIPE TRAVEL TIME(MIN.1 = 1.04 Tc(M1N. 1 = 8.93 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8228.00 = 795.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8228.00 TO NODE 8228.00 IS CODE = 1 
............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.93 
RAINFALL INTENSITY(INCH/HR) = 6.53 
TOTAL STREAM AREA(ACRES1 = 2.40 
PEAK FLOW RATE(CFS1 AT CONFLUENCE = 11.46 

.............................................................................. 

FLOW PROCESS FROM NODE 8226.00 TO NODE 8227.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 65.00 
UPSTREAM ELEVATION(FEET1 = 282.70 
DOWNSTREAM ELEVATION(FEET1 = 282.00 
ELEVATION DIFFERENCE(FEET1 = 0.70 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.672 



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.46 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

............................................................................. 

FLOW PROCESS FROM NODE 8227.00 TO NODE 8228.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

UPSTREAM ELEVATION(FEET) 282.00 DOWNSTREAM ELEVATION(FEET) = 279.00 
STREET LENGTH(FEET) = 275.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET1 = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.03 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH (FEET) = 10.81 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.00 
PRODUCT OF DEPTH&VELOCITY(FT'FT/SEC.) = 0.64 

STREET FLOW TRAVEL TIME(M1N.j = 2.29 Tc(M1N. ) = 6.96 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.662 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.770 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 7.08 
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 8.26 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH (FEET) = 0.37 HALFSTREET FLOOD WIDTH (FEET) = 13.20 
FLOW VELOCITY(FEET/SEC.) = 2.26 DEPTH*VELOCITY(FT*FT/SEC.) = 0.83 
LONGEST FLOWPATH FROM NODE 8226.00 TO NODE 8228.00 = 340.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8228.00 TO NODE 8228.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 6.96 
RAINFALL INTENSITY(INCH/HR) = 7.66 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.26 



* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 11.46 8.93 6.526 2.40 
2 8.26 6.96 7.662 1.40 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

'+ PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 18.02 6.96 7.662 
2 18.50 8.93 6.526 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 18.50 Tc(M1N.) = 8.93 
TOTAL AREA(ACRES) = ' 3.80 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8228.00 = 795.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8228.00 TO NODE 8233.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 266.50 DOWNSTREAM(FEET1 = 266.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.8 INCHES 

' PIPE-FLOW VELOCITY(FEET/SEC.) = . 5.91 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 18.50 
PIPE TRAVEL TIME(M1N.) = 0.28 Tc(M1N.) = 9.21 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8233.00 = 895.00 FEET. 

******t*****t*****t+*****t****************************+**+*,**+*******,****~** 

FLOW PROCESS FROM NODE 8233.00 TO NODE 8233.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAMFOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.21 
RAINFALL INTENSITY(INCH/HR) = 6.40 
TOTAL STREAM AREA(ACRES) = 3.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.50 

******t*t***t+*t*******t******l*************+*****~**+*,**+*********~*~*** 

FLOW PROCESS FROM NODE 8235.00 TO NODE 8236.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 

'USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) = 285.70 



DOWNSTREAM ELEVATION(FEET) = 285.00 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.672 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.46 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8236.00 TO NODE 8233.00 IS CODE = 62 
............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ ............................................................................ 
UPSTREAM ELEVATION(FEET) = 285.00 DOWNSTREAM ELEVATION(FEET) = 279.50 
STREET LENGTH(FEET) = 675.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET1 = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.85 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.44 
HALFSTREET FLOOD WIDTH(FEET) = 16.60 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.26 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.99 

STREET FLOW TRAVEL TIME(M1N.) = 4.98 Tc(M1N.) = 9.65 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.206 
+USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.770 
SUBAREA AREA(ACRES) = 4.60 SUBAREA RUNOFF (CFS) = 21.98 
TOTAL AREA(ACRES) = 4.80 PEAK FLOW RATE (CFS) = 22.94 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 18.60 
FLOW VELOCITY(FEET/SEC.) = 2.75 DEPTH*VELOCITY(FT*FT/SEC.) = 1.41 
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS, 

AND L = 675.0 FT WITH ELEVATION-DROP = 5.5 FT, IS 33.5 CFS, 
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 8233.00 

LONGEST FLOWPATH FROM NODE 8235.00 TO NODE 8233.00 = 740.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8233.00 TO NODE 8233.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.65 
RAINFALL INTENSITY(INCH/HR) = 6.21 
TOTAL STREAM AREA(ACRES) = 4.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 22.94 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 '18.50 9.21 6.397 3.80 
2 22.94 9.65 6.206 4.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

'+.PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 40.38 9.21 6.397 
2 40.88 9.65 6.206 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 40.88 Tc(M1N.j = 9.65 
TOTAL AREA(ACRES) = 8.60 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8233.00 = 895.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8233.00 TO NODE 8237.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 266.00 DOWNSTREAM(FEET) = 265.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.42 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 40.88 
PIPE TRAVEL TIME(M1N.) = 0.18 Tc(M1N. = 9.83 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8237.00 = 995.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8237.00 TO NODE 8237.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 9.83 
RAINFALL INTENSITY(INCH/HR) = 6.13 
TOTAL STREAM AREA(ACRE.5) = 8.60 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 40.88 

............................................................................ 

FLOW PROCESS FROM NODE 8230.00 TO NODE 8231.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 



............................................................................ ............................................................................ 
'USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,8700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
.INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION(FEET) = 282.70 
DOWNSTREAM ELEVATION(FEET) = 282.00 
ELEVATION DIFFERENCE(FEET) = 0.70 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3.256 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 1.65 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8231.00 TO NODE 8232.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 282.00 DOWNSTREAM ELEVATION(FEET) = 278.50 
STREET LENGTH(FEET) = 270.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.54 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH (FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.87 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.19 
PRODUCT OF DEPTHSVELOCITY(FT*FT/SEC.) = 0.71 

STREET FLOW TRAVEL TIME(M1N.) = 2.06 TC(M1N.) = 5.31 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.121 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.785 
SUBAREAAREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 7.73 
TOTAL AREAIACRES) = 1.30 PEAK FLOW RATE(CFS) = 9.31 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 13.35 
FLOW VELOCITY(FEET/SEC.) = 2.49 DEPTH*VELOCITY(FT*FT/SEC.) = 0.93 
LONGEST FLOWPATH FROM NODE 8230.00 TO NODE 8232.00 = 335.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8232.00 TO NODE 8237.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 265.50 DOWNSTREAMIFEET) = 265.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.42 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 9.31 
PIPE TRAVEL TIME(M1N.) = 0.13 Tc(M1N.) = 5.44 
LONGEST FLOWPATH FROM NODE 8230.00 TO NODE 8237.00 = 385.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8237.00 TO NODE 8237.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.44 
RAINFALL INTENSITY(INCH/HR) = 8.98 
TOTAL STREAM AREA(ACRES) = 1.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.31 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 40.88 9.83 6.134 8.60 
2 9.31 5.44 8.980 1.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

if PEAK FLOW RATE TABLE +*  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 37.24 5.44 8.980 
2 47.24 9.83 6.134 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 47.24 Tc(M1N.) = 9.83 
TOTAL AREA(ACRES) = 9.90 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8237.00 = 995.00 FEET 

............................................................................. 

FLOW PROCESS FROM NODE 8237.00 TO NODE 8242.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 265.00 DOWNSTREAM(FEET) = 264.00 
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.18 
ESTIMATED PIPE UIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 47.24 
PIPE TRAVEL TIME(M1N.) = 0.20 Tc(MIN.1 = 10.03 



LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8242.00 = 1105.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 8242.00 TONOOE 8242.00 IS CODE = 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
............................................................................ ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8204.10 TO NODE 8204.20 IS CODE = 21 

............................................................................ 
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

............................................................................ ........................................................... 
'USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,9000 
S.C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 284.00 
DOWNSTREAM ELEVATION(FEET) = 283.00 
ELEVATION DIFFERENCE(FEET1 = 1.00 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 2.352 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1.71 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8204.20 TO NODE 8204.00 IS CODE = 62 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 283.00 DOWNSTREAM ELEVATION(FEET) = 280.00 
STREET LENGTH(FEET) = 23.00 CURB HEIGHT(INCHES1 = 6.0 
STREET HALFWIDTH(FEET1 = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAKIFEET) = 13.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.27 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.22 
HALFSTREET FLOOD WIDTH (FEET) = 5 . 7 9  
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.07 
PRODUCT OF DEPTHLVELOCITY(FT*FT/SEC.) = 1.12 

STREET FLOW TRAVEL TIME(M1N.) = 0.08 Tc(M1N.) = 2.43 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = .9000 
S.C.S. CURVE NUMBER (AMC 11) = 0 



AREA-AVERAGE RUNOFF COEFFICIENT = 0.900 
SUBAREA AREA (ACRES ) = 0.60 SUBAREA RUNOFF (CFS) = 5.12 
TOTAL AREA(ACRES1 = 0.80 PEAK FLOW RATE (CFS 1 = 6.83 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 7.26 
FLOW VELOCITY(FEET/SEC.) = 5.57 DEPTH*VELOCITY(FT*FT/SEC.) = 1.39 
LONGEST FLOWPATH FROM NODE 8204.10 TO NODE 8204.00 = 83.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 8204.00 TO NODE 8204.00 IS CODE = 11 
............................................................................ 
>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

---------------------------------------------------------------------------= ........................................................................... 

*+ MAIN STREAM CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOURl (ACRE) 

1 6.83 2.43 9.485 0.80 
LONGEST FLOWPATH FROM NODE 8204.10 TO NODE 8204.00 = 83.00 FEET. 

+*  MEMORY BANK # 1 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. 1 ( INCHIHOUR) (ACRE) 

1 23.10 11.65 5.496 12.70 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8204.00 = 1620.00 FEET 

* PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFSI (MIN.) (INCH/HOUR) 

1 11.64 2.43 9.485 
2 27.06 11.65 5.496 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 27.06 Tc(MIN.1 = 11.65 
TOTAL AREA(ACRES1 = 13.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8204.00 TO NODE 8204.00 IS CODE = 12 

>>>>>CLEAR MEMORY BANK # 1 <<<<< 
............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8204.00 TO NODE 8242.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 271.00 DOWNSTREAM(FEET1 = 264.00 
FLOW LENGTH(FEET1 = 700.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.40 
ESTIMATED PIPE DIAMETER(1NCH) = 27.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 27.06 
PIPE TRAVEL TIME(M1N.) = 1.39 Tc(MIN.1 = 13.04 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8242.00 = 2320.00 FEET. 



............................................................................ 

FLOW PROCESS FROM NODE 8242.00 TO NODE 8242.00 IS CODE = 11 

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
............................................................................ ............................................................................ 

* *  MAIN STREAM CONFLUENCE DATA " 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 27.06 13.04 5.111 13.50 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8242.00 = 2320.00 FEET 

+*  MEMORY BANK # 2 CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 47.24 10.03 6.055 9.90 
LONGEST FLOWPATH FROM NODE 8216.00 TO NODE 8242.00 = 1105.00 FEET. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 68.05 10.03 6.055 
2 66.94 13.04 5.111 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 68.05 Tc(M1N.) = 10.03 
TOTAL AREA(ACRES) = 23.40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8242.00 TO NODE 8242.00 IS CODE = 12 

>>>>>CLEAR MEMORY BANK # 2 <<<<< 

............................................................................. 

FLOW PROCESS FROM NODE 8242.00 TO NODE 8247.00 IS CODE = 31 
............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 265.00 DOWNSTREAM(FEET) = 264.00 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 45.0 INCH PIPE IS 35.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.33 
ESTIMATED PIPE DIAMETER(1NCH) = 45.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 68.05 
PIPE TRAVEL TIME(M1N.) = 0.59 Tc(M1N.) = 10.62 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8247.00 = 2580.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8247.00 TO NODE 8247.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
................................................ ............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 



TIME OF CONCENTRATION(M1N.) = 1 0 . 6 2  
' RAINFALL INTENSITY(INCH/HR) = 5 .84  
TOTAL STREAM AREA(ACRES) = 23 .40  
PEAK FLOW RATE(CFS) AT CONFLUENCE = 68 .05  

i*t**it**t*t*l****************i*****************+*,********************,**~* 

FLOW PROCESS FROM NODE 8244 .00  TO NODE 8245.00 IS CODE = 2 1  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

+USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,8700  
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00 
UPSTREAM ELEVATION (FEET) =. 284.70 
DOWNSTREAM ELEVATION(FEET) = 284.00 
ELEVATION DIFFERENCE(FEET1 = 0 . 7 0  
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 3 . 2 5 6  

1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 9 .485  
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) = 1 .65  
TOTAL AREA(ACRES) = 0 .20  TOTAL RUNOFF(CFS) = 1 . 6 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8245.00 TO NODE 8247 .00  IS CODE = 62 

............................................................................ 
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 1 USED)<<<<< 

............................................................................. 

UPSTREAM ELEVATION(FEET) = 2 8 4 . 0 0  DOWNSTREAM ELEVATION(FEET) = 280.50 
STREET LENGTH(FEET1 = 350:OO CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18 .00  

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13 .00  
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0 .020  

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 
'STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0 . 0 1 8 0  
Manning's FRICTION FACTOR for Back-of-Walk Flow Section.= 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.05 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0 . 4 0  
HALFSTREET FLOOD WIDTH(FEET) = 1 4 . 5 2  
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.29 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0 . 9 0  

STREET FLOW TRAVEL TIME(M1N.) = 2.55 Tc(M1N.) = 5 . 8 1  
1 0 0  YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.614 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = , 7 7 0 0  
S.C.S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.777 
SUBAREA AREA (ACRES) = 2.50 SUBAREA RUNOFF (CFS) = 1 6 . 5 8  
TOTAL AREA(ACRES) = 2 . 7 0  PEAK FLOW RATE (CFS) = 1 8 . 0 8  



END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 18.00 
FLOW VELOCITY(FEET/SEC.) = 2.66 DEPTH*VELOCITY(FT*FT/SEC.) = 1.25 
LONGEST FLOWPATH FROM NODE 8244 .OO TO NODE 8247.00 = 415.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 8247.00 TO NODE 8247.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 5.81 
RAINFALL INTENSITY(INCH/HR) = 8.61 
TOTAL STREAM AREA(ACRES) = 2.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.08 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS (MIN.) (INCH/HOUR) (ACRE) 

1 68.05 10.62 5.835 23.40 
2 18.08 5.81 8.614 2.70 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

*+ PEAK FLOW RATE TABLE * *  
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 55.29 5.81 8.614 
2 80.30 10.62 5.835 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 80.30 Tc(MIN.1 = 10.62 
TOTAL AREA(ACRES) = 26.10 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8247.00 = 2580.00 FEET. 

...................................................................... 

FLOW PROCESS FROM NODE 8247.00 TO NODE 8248.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 262.50 DOWNSTREAM(FEET) = 262.00 
FLOW LENGTH(FEET) = 100.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.37 
ESTIMATED PIPE DIAMETER(1NCH) = 45.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 80.30 
PIPE TRAVEL TIME(M1N.) = 0.20 Tc(M1N.) = 10.82 
LONGEST FLOWPATH FROM NODE 8200.00 TO NODE 8248.00 = 2680.00 FEET. 

------------------------------------------------=========------------======= ................................................ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) - - 26.10 TC(M1N.) = 10.82 
PEAK FLOW RATE (CFS) = 80.30 

............................................................................ 



------------------------------------------------------------------------==== ........................................................................ 
END OF RATIONAL METHOD ANALYSIS 
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. . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION OF STUDY . . . . . . . . . . . . . . . . . . . . . . . .  
* MEADOWOOD J-15956 05/13/2009 * 
* 100-yr Post-Project * 
* Drainage Basin 9000 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE NAME: B9000.DAT 
TIMEjDATE OF STUDY: 09:39 05/15/2009 . ............................................................................ 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

............................................................................ 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600 
SPECIFIED MINIMUM PIPE SIZE(1NCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DEC1MAL) TO USE FOR FRICTION SLOPE = 0.95 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONRL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
--- ----- --------- ----------------- ------ ----- ------ ----- ------- --- ----- --------- ----------------- ------ ----- ------ ----- ------- 
1 '30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 9001.00 TO NODE 9005.00 IS CODE = 21 

............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ 

*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3500 
S .C.S. CURVE NUMBER (AMC 11) = 0 



INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 710.00 
DOWNSTREAM ELEVATION(FEET) = 640.00 
ELEVATION DIFFERENCE(FEET) = 70.00 
SUBAREA OVERLAND TIME OF FLOW(MIN.1 = 6.267 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, lo.%, IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.200 

SUBAREA RUNOFF (CFS) = 0.57 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9005.00 TO NODE 9010.00 IS CODE = 51 

~~~-~......~.~--------..~~~~-----------~~---------------~----------------~-- 

>>>>>COMPUTETRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 640.00 DOWNSTREAM(FEET) = 275.00 
CHANNEL LENGTH THRU SUBAREA(FEET1 = 980.00 CHANNEL SLOPE = 0.3724 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 99.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.164 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,3400 
S.C. S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.56 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.69 
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.1 = 3.49 
Tc(M1N.) = 9.75 
SUBAREA AREA(ACRES1 = 6.60 SUBAREA RUNOFF(CFS) = 13.83 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.340 
TOTAL AREA (ACRES) = 6.80 PEAK FLOW RATE (CFS) = 14.26 

END OF SUBAREA CHANNEL FLOW HM)RAULICS: 
DEPTH(FEET1 = 0.12 FLOW VELOCITY (FEETISEC. ) = 5.49 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9010.00 = 1080.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9010.00 TO NODE 9015.00 IS CODE = 51 

............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOWcccc< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)c<<<c 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 275.00 DOWNSTREAM(FEET) = 268.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 650.00 CHANNEL SLOPE = 0.0108 
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 1.500 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

l o o  YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.321 
*USER SPECIFIED(SUBAREA): 
USER-SPECIFIED RUNOFF COEFFICIENT = ,4900 
S.C.S. CURVE NUMBER (AMC 11) = 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.85 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.34 
AVERAGE FLOW DEPTH(FEET) = 1.32 TRAVEL TIME (MIN. ) = 2.50 
Tc(MIN.1 = 12.25 
SUBAREA AREA (ACRES) = 6.60 SUBAREA RUNOFF(CFS) = 17.21 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.414 
TOTAL AREA (ACRES) = 13.40 PEAK FLOW RATE (CFS) = 29.52 



END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH (FEET) = 1. 50 FLOW VELOCITY (FEET/SEC. ) = 4.64 
LONGEST FLOWPATH FROMNODE 9001.00 TONODE 9015.00 = 1730.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9015.00 TO NODE 9027.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcccc< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)cc<c< 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 268.00 DOWNSTREAM(FEET) = 267.90 
FLOW LENGTH(FEET) = 12.50 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.14 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 29.52 
PIPE TRAVEL TIME(M1N.) = 0.03 TC (MIN.) = 12.28 
LONGEST FLOWPATH FROMNODE 9001.00 TO NODE 9027.00 = 1742.50 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9027.00 TO NODE 9027.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 
-------------------------------------------------------------=============== ............................................................. 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.28 
RAINFALL INTENSITY(INCH/HR) = 5.31 
TOTAL STREAM AREA(ACRES1 = 13.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 29.52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW PROCESS FROM NODE 9021.00 TO NODE 9025.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccc<c 
------------------------------------------------------------------------==== ........................................................................ 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6800 
S. C. S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00 
UPSTREAM ELEVATION (FEET) = 278.10 
DOWNSTREAM ELEVATION(FEET) = 277.30 
ELEVATION DIFFERENCE (FEET) = 0.80 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 5.320 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.112 
SUBAREA RUNOFF (CFS) = 1.24 
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.24 

............................................................................. 

FLOW PROCESS FROM NODE 9025.00 TO NODE 9027.00 IS CODE = 61 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STANDARD CURB SECTION USED)<ccc< 

............................................................................ 

UPSTREAM ELEVATION(FEET) = 277.30 DOWNSTREAM ELEVATION(FEET) = 275.00 
STREET LENGTH(FEET) = 216.00 CURB HEIGHT(1NCHES) = 6.0 



STREET HALFWIDTH(FEET) = 32.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAKfFEET) = 16.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.00 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.36 
HALFSTREET FLOOD WIDTH(FEET) = 11.50 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.08 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.74 

STREET FLOW TRAVEL TIME (MIN. ) = 1.73 Tc (MIN. ) = 7.05 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.599 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7700 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.748 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 3.51' 
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE (CFS) = 4.54 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET1 = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.65 
FLOW vELOCITY(FEET/SEC.) = 2.29 DEPTH*VELOCITY(FT*FT/SEC.) = 0.92 
LONGEST FLOWPATH FROM NODE 9021.00 TO NODE 9027.00 = 276.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9027.00 TO NODE 9027.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE~<~~~ 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccc<c 

............................................................................ ............................................................................ 
.TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N. ) = 7.05 
RAINFALL INTENSITY (INCH/HR) = 7.60 
TOTAL STREAM AREA(ACRES) = 0.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.54 

* *  CONFLUENCE DATA ** 
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. ) (INCH/HOUR) (ACRE) 

1 29.52 12.28 5.314 13.40 
2 4.54 7.05 7.599 0.80 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 21.50 7.05 7.599 



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 32.70 Tc(MIN.) = 12.28 
TOTAL AREA(ACRES) = 14.20 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9027.00 = 1742.50 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9027.00 TO NODE 9037.00 IS CODE = 31 

............................................................................ 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<cc<c 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<ccc 

............................................................................... 

ELEVATION DATA: UPSTREAM(FEET) = 267.90 DOWNSTREAM(FEET) = 267.00 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.08 
ESTIMATED PIPE DIAMETER(1NCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 32.70 
PIPE TRAVEL TIME(M1N.) = 0.17 Tc(M1N.) = 12.44 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9037.00 = 1832.50 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROMNODE 9037.00 TONODE 9037.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.44 
RAINFALL INTENSITY ( INCH/HR) = 5.27 
TOTAL STREAM AREA(ACRES) = 14.20 
PEAK FLOW RATE (CFS) AT CONFLUENCE = 32.70 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9031.00 TO NODE 9035.00 IS CODE = 21 

~~.--~.~~~.....~.~~~.------~------------~~~--------------------------------- 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccccc 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,5900 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET1 = 70.00 
UPSTREAM ELEVATION (FEET) = 278.70 
DOWNSTREAM ELEVATION(FEET) = 277.50 
ELEVATION DIFFERENCE(FEET) = 1.20 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 6.418 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.075 

SUBAREA RUNOFF (CFS) = 0.95 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.95 

............................................................................. 

FLOW PROCESS FROM NODE 9035.00 TO NODE 9037.00 IS CODE = 61 
..~~.--~--~-----------~----------------~-~.~.~..--------~.~....~...~---~-~-. 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STANDARD CURB SECTION USED)cccc< 

...................................... ............................................................................ 



UPSTREAM ELEVATION(FEET) = 277.50 DOWNSTREAM ELEVATION(FEET) = 275.00 
STREET LENGTH(FEET) = 246.00 CURB HEIGHT(1NCHES) = 6.0 
STREET HALFWIDTH(FEET) = 44.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 22.00 
INSIDE STREET CROSSFALL(DEC1MAL) = 0.020 
OUTSIDE STREET CROSSFALL(DEC1MAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DEC1MAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.87 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.35 
HALFSTREET FLOOD WIDTH(FEET) = 11.39 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.03 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.72 

STREET FLOW TRAVEL TIME (MIN. ) = 2.02 TC (MIN. ) = 8.44 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.768 
*USER SPECIFIED(SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,7100 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.686 
SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 3.84 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE (CFS) = 4.64 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET1 = 13.87 
FLOW VELOCITY(FEET/SEC.) = 2.27 DEPTH*VELOCITY(FT*FT/SEC.) = 0.92 
LONGEST FLOWPATH FROM NODE 9031.00 TO NODE 9037.00 = 316.00 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9037.00 TO NODE 9037.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPEND~NT STREAM FOR CONFLUENCEC<C<C 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESccccc 

............................................................................ ................................................... 
TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(M1N.) = 8.44 
RAINFALL INTENSITY(INCH/HR) = 6.77 
TOTAL STREAM AREA(ACRES) = 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.64 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN. (INCH/HOUR) (ACRE) 

1 32.70 12.44 5.268 14.20 
2 4.64 8.44 6.768 1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 



NUMBER (CFS) (MIN. ) ( INCH/HOUR) 
1 30.10 8.44 6.768 
2 36.31 12.44 5.268 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE (CFS) = 36.31 Tc(M1N.) = 12.44 
TOTAL AREA(ACRES) = 15.20 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9037.00 = 1832.50 FEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9037.00 TO NODE 9077.00 IS CODE = 31 

............................................................................ 
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 

............................................................................ ............................................................................ 
ELEVATION DATA: UPSTREAM(FEET) = 267.00 DOWNSTREAM(FEET) = 262.74 
FLOW LENGTH(FEET) = 788.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.27 
ESTIMATED PIPE DIAMETER(1NCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 36.31 
PIPE TRAVEL TIME(M1N.) = 1.81 TC (MIN.) = 14.25 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9077.00 = 2620.50 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9077.00 TO NODE 9077.00 IS CODE = 1 

............................................................................ 
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccccc 

............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(M1N.) = 14.25 
RAINFALL INTENSITY(INCH/HR)'= 4.83 
TOTAL STREAM AREA(ACRES) = 15.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 36.31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9041.00 TO NODE 9047.00 IS CODE = 21 

- - - - - . - -~-~--~-~--- - - -~.-~--- - - -~~--- - -~~~~~---- - - -~--- - .~.~~.- . - -~--~--- .~.  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISccc<c 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6000 
S.C.S. CURVE NUMBER (AMC 11) = 0 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 
UPSTREAM ELEVATION (FEET) = 284.10 
DOWNSTREAM ELEVATION(FEET) = 277.00 
ELEVATION DIFFERENCE(FEET) = 7.10 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 4.683 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 ' 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF (CFS) = 2.28 
TOTAL AREA (ACRES) = 0.40 TOTALRUNOFF(CFS) = 2.28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9047.00 TO NODE 9077.00 IS CODE = 31 

............................................................................ 



.>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FL0W)ccccc 

............................................................................ 

ELEVATION DATA: UPSTREAM(FEET) = 271.50 DOWNSTREAM(FEET) = 262.74 
FLOW LENGTH(FEET) = 867.00 &ANNING'sN= 0.013 
ESTIMATED PIPE DIAMETER(1NCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.68 
ESTIMATED PIPE DIAMETER(1NCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW (CFS) = 2.28 
PIPE TRAVEL TIME(M1N.) = 3.09 Tc(M1N.) = 7.77 
LONGEST FLOWPATH FROM NODE 9041.00 TO NODE 9077.00 = 967.00 FEET. 

............................................................................. 

FLOW PROCESS FROM NODE 9051.00 TO NODE 9077.00 IS CODE = 81 
.~~--........~---.~~.~.~----~-~~..~------~~---~..~------~------------------- 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<cccc 
.............................................. ............................................................................ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.136 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6600 
S .C. S. CURVE NUMBER (AMC 11) = 0 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6429 
SUBAREA AREA (ACRES) = 1.00 SUBAREA RUNOFF (CFS) = 4.71 
TOTAL AREA (ACRES) = 1.40 TOTAL RUNOFF(CFS) = 6.42 
TC(MIN.1 = 7.77 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9077.00 TO NODE 9077.00 IS CODE = .1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
............................................................................ ............................................................................ 
TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 7.77 
RAINFALL INTENSITY(INCH/HR) = 7.14 
TOTAL STREAM AREA(ACRES) = 1.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.42 

.............................................................................. 

FLOW PROCESS FROM NODE 9061.00 TO NODE 9065.00 IS CODE = 21 
............................................................................ 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
............................................................................ ............................................................................ 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6800 
S.C.S. CURVE NUMBER (AMC 11) = . O  
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 
UPSTREAM ELEVATION (FEET) = 275.60 
DOWNSTREAM ELEVATION(FEET) = 275.30 
ELEVATION DIFFERENCE(FEET) = 0.30 
SUBAREA OVERLAND TIME OF FLOW(M1N.) = 6.338 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.140 

SUBAREA RUNOFF(CFS) = 1.11 
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.11 



FLOW PROCESS FROM NODE 9065.00 TO NODE 9077.00 IS CODE = 51 
............................................................................ 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

............................................................................ 

ELEVATION DATA: UPSTREAM (FEET) = 275.30 DOWNSTREAM (FEET) = 272.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 645.00 CHANNEL SLOPE = 0.0051 
CHANNEL BASE (FEET) = 1.00 "Z" FACTOR = 4.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET1 = 1.00 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.257 
*USER SPECIFIED (SUBAREA) : 
USER-SPECIFIED RUNOFF COEFFICIENT = ,6400 
S.C.S. CURVE NUMBER (AMC 11) = ' 0 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.70 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.75 
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(M1N.) = 6.15 
Tc(M1N.) = 12.48 
SUBAREA AREA(ACRES) = 1.50 SUBAREARUNOFF(CFS) = 5.05 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.645 
TOTAL AREA(ACRES) = 1.70 PEAK FLOW RATE (CFS) = 5.76 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.74 FLOW VELOCITY(FEET/SEC.) = 1.95 
LONGEST FLOWPATH FROMNODE 9061.00 TONODE 9077.00 = 695.00 FEET. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLOW PROCESS FROM NODE 9077.00 TO NODE 9077.00 IS CODE = 1 

............................................................................ 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEccc<c 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cc<< 

............................................................................ 

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(M1N.) = 12.48 
RAINFALL INTENSITY (INCH/HR) = 5.26 
TOTAL STREAM AREA(ACRES) = 1.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.76 

* *  CONFLUENCE DATA * *  
STREAM RUNOFF TC INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 36.31 14.25 4.827 15.20 
2 6.42 7.77 ' 7.136 1.40 
3 5.76 12.48 5.257 1.70 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

* *  PEAK FLOW RATE TABLE * *  
STREAM RUNOFF TC INTENSITY 
NUMBER (CFS) (MIN. ) (INCH/HOUR) 

1 34.57 7.77 7.136 
2 43.84 12.48 5.257 
3 45.95 14.25 4.827 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 45.95 Tc(M1N.) = 14.25 



TOTAL AREA(ACRES) = 18.30 
LONGEST FLOWPATH FROM NODE 9001.00 TO NODE 9077.00 = 2620.50 FEET. 

............................................................................ 

END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) - - 18.30 TC(M1N.) = 14.25 
PEAK FLOW RATE (CFS) = 45.95 

............................................................................ ........................ 

............................................................................ 

END OF RATIONAL METHOD ANALYSIS 





Meadowood 
5-15956 

Rating curve information was obtained from continuous simulation hydrologic modeling 
for the August 19,2009 report titled Hydromodification Management Study for 
Meadowood Vesting Tentative Map 

Drainage Basin 2000 Detention Basin (DB2) 

Drainage Basin 3000 Detention Basin (DB3) 

Crest of Riser 
Notch 

T o p  of Riser 10-year flow 

Drainage Basin 4000 Detention Basin (DB4) 

Crest of Riser Top of Riser 10-year flow 
Notch 

Crest of Riser 
Nntrh Top of Riser 10-year flow 

0.36. 
5.95 
103 

0.21 
3.65 

101.95 

Volume (acre-feet) 

Flow (cfs) 

Assumed Elevation (feet) 

0.53 
36.41 
104.01 

0 
0 

100 

Volume (acre-feet) 

Flow (cfs) 

Assumed Elevation (feet) 

~, 1 I -. . - - .- - 
/ Assumed Elevation (feet) I 1 0n 1024 I 107 I 103.32 . I 

2.05 
4.18 
102.4 

0 
0 

100 

>.".... 

Drainage Basin 7000A Detention Basin (DB7A) 

2.62 
10.06 
103 

Volume (acre-feet) 

Drainage Basin 7000B Detention Basin (DB7B) 

3.29 
33.13 
103.69 

FIOW ( c ~ s )  I n I n 67 I 7 76 I 5 51  
0.72 0 

Crest of Riser Top of Riser 
Notch 

10-year flow 

0.94 

Volume (acre-feet) 

Flow (cfs) 

Assumed Elevation (feet) 

Crest of Riser Top of Riser 
Notch 

10-year flow 

1.05 

9.24 
13.08 
103.17 

0 
0 

100 

3.69 
21.90 
104.41 

Volume (acre-feet) 

Flow (cfs) 

Assumed Elevation (feet) 

11.95 
31.51 
104 

14.77 
96.4 

104.87 

0 ' 

0 
100 

2.54 
2.64 

103.17 

3.30 
11 .50 
104 



Meadowood 
5-15956 

Drainage Basin 8000A Detention Basin (DB8A) 

Drainage Basin 8000B Detention Basin (DBSB) 

Crest of Riser 
Notch 

Top of Riser 10-year flow 

Volunle (acre-feet) 

Flow (cfs) 

Assumed Elevation (feet) 

Crest of Riser 
Notch 

Top of Riser 10-year flow 

0.86 
3.90 
103 

1.11 
13.18 
103.72 

0 
0 

100 

Volume (acre-feet) 

 low (cfs) 

Assumed Elevation (feet) 

0.65 
1.54 

102.37 

1.63 
3.2 
103 

1.97 
9.4 

103.54 

0 
0 

100 

1.27 
1.05 

102.34 



Meadowood 
J-15956 

Weighted Runoff calculations 
Basin 2000A 

Node Area (AC) RC AreaxRC 
200-2001 0.20 0.30 0.06 

2001 -2004 10.90 0.30 3.27 
2002-2003 0.20 0.30 0.06 
2003-2004 6.90 0.30 2.07 
2004-2009 4.30 0.29 1.25 
2005-2006 0.30 0.30 0.09 

. 2006-2007 2.30 0.30 0.69 
2007-2008 13.40 0.30 4.02 
2008-201 1 6.20 0.28 1.74 
2013-2014 0.20 0.90 0.18 
2014-2012 2.70 0.61 1.65 
2016-2017 0.20 0.61 0.12 
2017-2018 0.60 0.61 0.37 
2020-2021 0.30 0.90 0.27 
2021-2019 0.20 0.90 0.18 
2023-2024 . 0.30 0.61 0.18 

2024-2022.5 1.80 0.63 1.13 

Weighted Runoff Coefficient 0.34 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin2000A_Weigthed Runoff 
Coefficient.xls 



Meadowood 
J-15956 

Weighted Runoff Calculations 
Basin 20008 

Node Area (AC) RC AreaxRC 
2030-2031 0.20 0.30 0.06 
2031-2032 2.60 0.30 0.78 
2032-2033 5.70 0.30 1.71 

Weighted Runoff Coefficient 0.30 

J:\15956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin200OE-Weigthed Runoff 
Coefficient.xis 



Meadowood 
J-15956 

Weighted Runoff Calculations 
Basin 3000 

Node Area (AC) RC AreaxRC 
3000-3001 0.20 0.30 0.06 
3001-3002 10.60 0.30 . 3.18 
3002-3006 2.60 0.28 0.73 
3008-3009 0.20 0.30 0.06 
3009-3010 6.70 0.30 2.01 
3010-301 1 4.60 0.30 1.38 
3013-3014 0.20 0.61 0.12 
3014-3012 2.10 0.62 1.30 
3016-3017 0.30 0.61 0.18 
3017-3018 2.20 0.61 1.34 
3020-3021 0.20 0.30 0.06 
3021 -3022 1.30 0.30 0.39 
3024-3025 0.40 0.61 0.24 
3025-3026 2.70 0.61 1.65 
3003-3004 0.20 0.30 0.06 
3004-3005 8.60 0.30 2.58 
3005-3028 9.70 0.30 2.91 
3032-3035 0.30 0.61 0.18 
3035-3033 2.00 0.61 1.22 
3037-3038 0.20 0.62 0.12 
3038-3036 0.80 0.62 0.50 
3040-3041 0.30 0.61 0.18 
3041-3042 2.30 0.61 1.40 
1008-1 009 0.20 0.90 0.18 
1009-1010 1.20 0.90 1.08 
2026-2027 0.20 0.90 0.18 
2027-2028 0.60 0.90 0.54 

3043.5-3043.7 0.70 0.61 0.43 

Weighted Runoff Coefficient 0.39 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin3000_Weigthed Runoff 
Coefficient.xls 

-~ - 



Meadowood 
J-15956 

Weighted Runoff Calculations 

Basin 4000 
Node 4002.1 

Node Area (AC) RC AreaxRC 
4000-4001 0.20 0.30 0.06 
4001-4002 3.00 0.30 0.90 

Weighted Runoff Coefficient 0.30 

Node 4003.0 
Node Area (AC) RC AreaxRC 

4004-4005 0.30 0.62 0.19 
4005-4003 6.60 0.62 4.09 

Weighted Runoff Coefficient 0.62 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin4000_Weigthed Runoff 
Coefficient.xls 



Basin 7000A 
Area IACI RC 

0.5 0.9 
0.4 0.3 
2.4 0.3 
3 0.3 
1 0.9 

0.4 0.3 
0.7 0.3 
1 0.9 

0.6 0.3 
1.3 0.3 
2.2 0.3 
0.2 - 0.9 
1.6 0.63 
0.2 0.3 
0.4 0.76 
0.2 0.3 
5.6 0.3 
0.6 0.9 
0.2 0.3 
14 0.3 
0.2 0.63 
1.8 0.63 
0.2 0.3 
3.8 0.3 
0.3 0.63 
5.1 0.63 
0.2 0.62 
2.7 0.62 
0.2 0.3 
2.7 0.32 
0.3 0.63 
3.5 0.63 
0.2 0.63 
4.2 0.63 
0.2 0.61 
2.3 0.64 
0.2 0.63 
3.1 0.63 
0.2 0.63 
3.1 0.63 
5.7 0.3 
0.2 0.64 
1.6 O M  
0.2 0.27 
0.6 0.31 
0.2 0.25 
2 0.26 

0.3 0.77 
1.3 0.77 
0.6 0.77 
2 0.77 

J:\15956\Hflm\Hflraulics\H~mIogy\oelenli0n\Welthed RunoW CoeMcienl\Basin7000AWWeiglhed Runoff CaeMcientxlr 

- - 



MeadDwwd 
J-15956 

Weighted Runoff Calculations 

Weighted R unoff Coefficie 

J:\l595~Hydro\H~raulics\H~roIogy\Delention\Weigthed Runoff CoefficienliBarln7000A_Welgthed Runoff CoeffiCient.xls 



Meadowood 
J-15956 

Weighted Runoff Calculations 
Basin 70008 

Weighted Runoff Coefficient Tributary to DB 7 8  
Node Area (AC) RC AreaxRC 

7079-7080 0.20 0.90 0.18 
7080-7081 5.60 0.67 3.75 
7093-7094 0.20 0.35 0.07 
7094-7095 3.90 0.34 1.33 
7095-7099 23.80 0.34 8.09 
7104-7106 0.20 0.45 0.09 
7106-7099 10.90 0.45 4.91 

Weighted Runoff Coefficient 0.41 

Weighted Runoff Coefficient Downstream of DB 7 8  
7082-7081 0.50 0.25 0.13 

Weighted Runoff Coefficient 0.25 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin7000B_Weigthed Runoff 
Coefficient.xls 



Meadowood 
J-15956 

Weighted Runoff Calculations 
Basin 8000A 

Node Area (AC) RC AreaxRC 
8100-8101 0.3 0.35 0.1 1 
8101-8102 13 0.33 4.29 
8114-8115 0.2 0.9 0.18 
8115-8116 2.4 0.9 2.16 
8118-8119 0.2 0.9 0.18 
8119-8120 1.2 0.9 1.08 
8123-8124 0.2 0.78 0.16 
8124-8125 1 0.77 0.77 
8128-8129 0.20 0.90 0.18 
8129-8130 0.80 0.77 0.62 
8132-81 33 0.20 0.77 0.15 
8133-8134 1.10 0.77 0.85 
8136-8137 0.30 0.77 0.23 
8137-8138 0.60 , 0.77 0.46 
8145-8146 0.20 0.77 0.15 
8146-8147 2.30 0.77 1.77 

8148.2-8148.4 0.20 , 0.25 0.05 
8148.4-8148.6 0.20 0.25 0.05 

24.60 13.44 

Weighted Runoff Coefficient 0.55 

Node 8152 
Node Area (AC) RC AreaxRC 

8150-8151 0.3 0.9 0.27 
8146-8147 1.9 0.67 1.27 

Weighted Runoff Coefficient 0.701 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin800OA_Weigthed Runoff 
Coefficient.xls 



Meadowood 
J-15956 

Weighted Runoff Calculations 
Basin 80008 

Node Area (AC) RC AreaxRC 
8200-8201 0.3 0.35 0.11 
8201-8202 0.6 0.34 0.20 
8202-8203 1 1.8 0.33 3.89 
8216-8217 0.2 0.77 0.15 
8217-8218 0.5 0.77 0.39 
821 8-8223 0.9 0.46 0.41 
8220-8221 0.2 0.77 0.15 
8221-8222 0.6 0.77 0.46 
8226-8227 0.20 0.77 0.15 
8227-8228 I .20 0.77 0.92 
8235-8236 0.20 0.77 0.15 
8236-8237 4.60 0.77 3.54 
8230-8231 0.20 0.87 0.17 
8231-8232 1 . I0  0.77 0.85 
9010-9011 0.20 0.90 0.18 
901 1-8204 0.60 ' 0.90 0.54 
8244-8245 0.20 0.87 0.17 
8245-8246 2.50 0.77 1.93 

26.10 14.39 

Weighted Runoff Coefficient 0.55 

J:\l5956\Hydro\Hydraulics\Hydrology\Detention\Weigthed Runoff Coefficient\Basin80OOB_Weigthed Runoff 
Coefficient.xls 
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f FLOOD HYDROGKAPH PACKAGE (HEC-11 . 

JUN 1998 

VERSION 4.1 

f RUN DATE 12JAN09 TIME 16:IO:lO 

.............+........................... 

X X XXXXXXX XXXXX X 

X X X  X X XX 

X X X  X X 

XXXXXXX XXXX X XXXXX X 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXX 

U.S. ARMY mRPS OF ENGINEERS 

HYDROLCGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRRM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS. HEClDB. ANC HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- ANT -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTUFS. 

THE DEFINITION OF -AMSKK- ON RM-ORD WAS CHRNGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DANBREAK OUTFWW SUBMERGENCE , SINGLE EVENT D W G E  CALCULATION, DSS:WRITE STAGE FREQUENCY, 

DSS:READ TINE SERIES AT DESIRED CALCULATION INTERVAL U)SS RATE:GREEN ANT AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

'DIAGRAM 

ID MERWWOOD 5-15956 01/12/09 FILE: MW2OOODHCl 

ID DETENTION FOR 1 0 0 - Y W  STORM EVENT (BASED ON RATIONAL METHOD) 

ID R/O-.34. PRECIP-3.6IN. TC 12.23MIN 

IT 2 01JAN90 1200 200 

I0 0 2 

KK, 2OOOA 

KM DRIANAGE BASIN 2000A 

KO 0 0 0 0 21 

BA 0.0797 

IN 12 01JAN90 1154 

QI 0 3.1 3.8 4 4.1 4.3 4.5 4.7 4.9 5.2 

QI 5.4 5.9 6.2 6.9 7.3 8.4 9.1 11.1 12.6 18.5 

QI 25.2 94.41 14.9 9.9 1.8 6.5 5.7 5.1 4.6 4.2 

QI 3.9 0 0 0 0 ' 0  0 0 0 0 

QI 0 0 

KK DETAIN 

KM 100-YFAR DETENTION 

KO 0 0 0 0 2 1 

RS 1 STOR - 1 
SV 0 0.21 0.36 0.53 0.85 

sa o 3.65 5.95 36.41 10.6 

SE 100 101.95 103 104.01 105 

KK MW2OOOB 

KM RUN DATE 1/12/2009 

KM RATIONAL METHOD HYDROORAPH PROGRAM 

KM COPYRIGHT 1992, 2001. RICK ENGINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.3 

KM RATIONAL METHOD TIME OF' CONCENTRATION IS 11 MIN. 

KM FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE I\DDED TO YOUR HEC-1 

KM IT 2 OlJAN90 1200 200 

KO 0 0 0 0 21 

BA 0.0133 

IN 11 OlJAN90 1153 

QI 0 0.5 0.6 0.6 0.6 0.6 0.6 0.1 0.7 0.7 

QI 0.8 0.8 0.8 0.9 1 1.1 1.1 1.3 1.4 1.1 

01 2 2.9 3.8 14.78 2.3 1.5 1.2 1 0.9 0.8 

QI 0.7 0.7 0.6 0.6 0 0 0 0 0 0 

QI 0 0 0 0 0 

KK COMBINE 

KO 0 0 0 0 2 1 

HC 2 

zz 



SCHEMATIC D I A G W  OF STREAM NETWORK 

INPUT 

LINE (V) ROUTING (... .) DIVERSION OR PUMP FIAW 

NO. (.I CONNECrOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 

6 2000A 

v 
v 

16 DETAIN 

40 COMBINE . . . . . . . . . . . .  

(.+.I RUNOFF ALSO COMPUTED AT THIS WCATION 



......................................... 
FWOD HYDROGRAPH PACKAGE (HEC-11 . 

JUN 1998 

VERSION 4.1 

. RUN DATE 12JAN09 TIME 16:10:10 . 

......................................... 

M E m W W D  5-15956 01/12/09 FILE: MW2000D.HCl 

DETENTION FOR 1 0 0 - r n  STORM EVENT (BASED ON RATIONAL METHOD) 

RlO-.34. PRECIP-3.6IN. TC 12.23MIN 

OUTPUT CONTROL VARIABLES 

I PRNT 0 PRINT CONTROL 

IPWT 2 PLOT CONTROL 

QSCAL 0. HYDROGRAPH P W T  SCALE 

HYDROGRAPH TIME DATA 

NMIN 2 MINUTES IN COMPUTATION INTERVAL 

IDATE 1JAN9O STARTING DATE 

ITIME 1200 STARTING TIME 

NQ 200 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE IJAN90 ENDING DATE 

NDTIME 1838 ENDING TIME 

ICENT 19 CENTURY W K  

COMPUTATION INTERVAL .03 HOURS 

TOTAL TIME BASE 6.63 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH. ELEVATION FEET 

F W W  CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FMENHEIT 

U.S. ARMY CORPS OF ENGINEERS 

HYDROUGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(9161 756-1104 

.............. 
6 KK 2000A 

.............. 
DRIANAGE BASIN 2OOOA 

OUTPUT CONTROL VARIABLES 

IPRNT 0 PRINT CONTROL 

IPWT 2 P W T  CONTROL 

QSCAL 0. HYDROGRAPH PIAT SCALE 



I PNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 

ISAV2 200 LAST ORDINATE PUNCHED OR SAVED 

TIMINT ,033 TIME INTERVAL IN HOURS 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 12 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1154 STARTING TIME 

SUBBASIN RUNOFF DATA 

9 BA SUBBASIN CHAF'ACTERISTICS 

TAREA .08 SUBBASIN AREA 

HYDROGRAPH AT STATION 2000A 

......*.*....*.,......*...........*........................*.....................................................................* 
DA MON HRMN ORD F W W  DA MON HRMN ORD FLOW . DA MON HRMN OF9 FIAW DA MON HRMN ORD F LOW 

1 JAN 1200 1 2. 1 JAN 1340 51 5. . 1 JAN 1520 101 11. 1 1 JAN 1700 151 6. 

1 JAN 1202 2 2. + 1 JAN 1342 52 5. 1 JAN 1522 102 12. ' 1 JAN 1702 152 6 .' 
1 JAN 1204 3 3. 1 J A N 1 3 4 4  53 5. 1 JAN 1524 103 12. . 1 JAN 1704 153 6. 

1 JAN 1206 4 4. 1 JAN 1346 54 5. 1 JAN 1526 104 12. ' 1 JAN 1706 154 6. 

1 JAN 1208 5 4. 1 JAN 1348 55 5. 1 JAN 1528 105 12. . 1 JAN 1708 155 6. 

1 JAN 1210 6 4. 1 JAN 1350 56 5. 1 JAN 1530 106 13. 1 JAN 1710 156 6. 

1 JAN 1212 7 4. 1 JAN 1352 57 5. 1 JAN 1532 107 14. ' 1 JAN 1712 157 5. 

1 JAN 1214 8 4. 1 JAN 1354 58 5. 1 JAN 1534 108 15. ' 1 JAN 1714 158 5. 

1 JAN 1216 9 4. . 1 JAN 1356. 59 5. 1 JAN 1536 109 16. ' 1 JAN 1716 159 5. 

1 JAN 1218 10 4. * 1 JAN 1358 60 6. 1 JAN 1538 110 17. ' 1 JAN 1718 160 5. 

1 JAN 1220 11 4. . 1 JAN 1400 61 6. 1 JAN 1540 111 18. ' 1 JAN 1720 161 5. 

1 JAN 1222 12 4. . 1 JAN 1402 62 6. 1 JAN 1542 112 19. ' 1 JAN 1722 162 5. 

1 JAN 1224 13 4. 1 JAN 1404 63 6. 1 JAN 1544 113 20. 1 JAN 1724 163 5. 

1 JAN 1226 14 4. 1 JAN 1406 64 6. 1 JAN 1546 114 21. ' 1 JAN 1726 164 5. 

1 JAN 1228 15 4 1 JAN 1408 65 6. 1 JAN 1548 115 22. 1 JAN 1728 165 5. 

1 JAN 1230 16 4. 1 JAN 1410 66 6. 1 JAN 1550 116 23. 1 JAN 1730 166 5. 

1 JAN 1232 17 4. 1 JAN 1412 67 6. 1 JAN 1552 117 '24. 1 JAN 1732 167 5. 

1 JAN 1234 18 4. 1 JAN 1414 68 6. 1 JAN 1554 118 25. . 1 JAN 1734 168 4. 

1 JAN 1236 19 4. 1 JAN 1416 69 6. 1 JAN 1556 119 37. 1 JAN 1736 169 4. 

1 JAN 1238 20 4. 1 JAN 1418 70 6. 1 JAN 1558 120 48. 1 JAN 1738 170 4. 

1 JAN 1240 21 4. 1 JAN 1420 71 6. 1 JAN 1600 121 60. + 1 JAN 1140 171 4. 

1 JAN 1242 22 4. 1 JAN 1422 72 6. 1 JAN 1602 122 71. 1 JAN 1742 172 4. 

1 JAN 1244 23 4. 1 JAN 1424 73 7. 1 JAN 1604 123 83. 1 JAN 1744 173 4. 

1 JAN 1216 24 4. 1 JAN 1426 74 7. 1 JAN 1606 124 94. 1 JAN 1746 174 4. 

1 JAN 1248 25 4. . 1 JAN 1428 75 7. 1 JAN 1608 125 81. ' 1 JAN 1748 175 4. 

1 JAN 1250 26 4. . 1 JAN 1430 76 7. * 1 JAN 1610 126 68. 1 JAN 1750 176 4. 

1 JAN 1252 27 4. 1 JAN 1432 77 7 1 JAN 1612 127 55. * 1 JAN 1752 177 4. 

1 JAN 1254 28 4. ' 1 JAN 1434 78 7. 1 JAN 1614 128 41. ' 1 JAN 1754 178 4. 

1 JAN 1256 29 4. 1 JAN 1436 79 7. 1 JAN 1616 129 28. 1 JAN 1756 179 3. 

1 JAN 1258 30 ' 4. . 1 JAN 1438 80 7. 1 JAN 1618 130 15. ' 1 JAN 1758 180 3. 

1 JAN 1300 31 4. . 1 JAN 1440 81 7. . 1 JAN I620 131 14. ' 1 JAN 1800 181 2. 

1 JAN 1302 32 4. 1 JAN 1442 82 7. 1 JAN 1622 132 13. ' 1 JAN 1802 182 1. 

1 JAN 1304 33 4. 1 JAN 1444 83 12. ' 1 JAN 1804 183 1. 7. 1 JAN 1624 133 



1 JAN 1306 34 5. 1 JAN 1446 84 8. . 1 J A N  1626 134 12. ' 1 J A N  1806 184 0. 

1 J A N  1308 35 5. 1 JAN 1448 85 8. + 1 JAN 1628 135 11. ' 1 J A N  1808 185 0. 

1 J A N  1310 36 5. 1 JAN 1450 86 8. 1 J A N  1630 136 10. ' 1 JAN 1810 186 0. 

1 J A N  1312 37 5. 1 J A N  1452 87 8. 1 J A N  1632 137 10. . 1 JAN 1812 187 0. 

1 J A N  1314 38 5. 1 JAN 1454 88 8. 1 1 JAN 1634 138 9. . 1 JAN 1814 188 0. 

1 J A N  1316 39 5. 1 JAN 1456 89 9. 1 J A N  1636 139 9. * 1 J A N  1816 189 0. 

1 J A N  1318 40 5. 1 J A N  1458 90 9. . 1 J A N  1638 140 9. 1 J A N  1818 190 0. 

1 J A N  1320 41 5. 1 JAN 1500 91 9. . 1 JAN 1640 141 8 .  1 J A N  1820 191 0. 

1 J A N  1322 42 5. . 1 JAN 1502 92 9. . 1 J A N  1642 142 8. . 1 J A N  1812 192 0. 

1 J A N  1324 43 5. . 1 JAN 1504 93 9. * 1 J A N  1644 143 8. . 1 J A N  1824 193 0. 

1 J A N  1326 44 5. 1 J A N  1506 94 9. * 1 J A N  1646 144 7. 1 JAN 1826 194 0. 

1 JAN 1328 45 5. 1 J A N  1508 95 9 .  . 1 J A N  1648 145 7. 1 JAN 1828 195 0. 

1 J A N  1330 46 5. 1 J A N  1510 96 10. . 1 J A N  1650 146 7. 1 JAN 1830 196 0. 

1 J A N  1332 47 5. . 1 J A N  1512 97 10. ' 1 J A N  1652 147 7 .  1 JAN 1832 197 0. 

1 J A N  1334 48 5. . 1 J A N  1514 98 10. ' 1 J A N  1654 148 7. . 1 JAN 1834 198 0. 

1 J A N  1336 49 5. * 1 J A N  1516 99 11. 1 J A N  1656 149 6. 1 JAN 1836 199 0. 

1 J A N  1338 50 5. 1 J A N  1518 100 11. f 1 JAN 1658 150 6. . 1 JAN 1838 200 0. 

...... f..f....f....tt.t..t.t....t.tt....................*..............................*...*.......*............*.....*..*..***... 
PEAK FLOW TIME MAXIMUM AVERAGE FIBW 

(CFSI (HRI 6-HR 24-HR 72-HR 6.63-HR 

94. 4.10 (CFS) 10. 9. 9. 9. 

(INCHES1 1.213 1.215 1.215 1.215 

(AC-FTI 5. 5. 5. 5. 



STATION 2000A 

10) OUTFIDW 

0. 10. 20. 30. 40. 50. 60. 70. 80. 

DAHRMN PER 

11200 

11202 2. 0 

11204 3. 0 

11206 4. 0 

11208 5. 0 

11210 6. 0 

11212 7 .  0 

11214 8. 0 . . 
11216 9. 0 

11218 10. 0 

11220 11 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ll222 12. 0 

11224 13. 0 

11226 14. 0 

11228 15. 0 

11230 16. 0 

11232 17. 0 

11234 18. 0 

11236 19. 0 

11238 20. 0 

11240 21 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11242 22. 0 

11244 23. 0 . . 
11246 24. 0 

11248 25. 0 

11250 26. 0 

11252 27. 0 

11254 28. 0 

11256 29. 0 

11258 30. 0 

11300 3 1 . . 0 . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11302 32. 0 

11304 33. 0 

11306 34. 0 . 

11308 35. 0 . . . 
11310 36. 0 . 
'11312 37. 0 . 

11314 38. 0 . 

11316 39. 0 . 

11318 40. 0 . 

11320 41 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11322 42. 0 . 

11324 43. 0 ; 

1 1 3 2 6 4 4 .  0 . 
11328 45. 0 . 

11330 46. 0 . 
11332 47. 0 . 

11334 48. 0 . 
11336 49. 0 . 
11338 50. 0 

11340 51 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11342 52. 0 . 
11344 53. 0 . 
11346 54. 0 . 
11348 55. 0 . 





0 

0 

0 .  

0 .  

0 .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.o 

0 

0 

0 

0 .  

. o .  
.o 

0 .  





.............. 
16 KK ' DETAIN ' 

.............. 
100-YEAR DETENTION 

18 KO OUTPUT CONTROL 

IPRN'I 

IPWT 

QSCAL 

IPNCH 

IOUT 

ISAV1 

ISAV2 

TIMINT 

VARIABLES 

0 PRINT CONTROL 

2 P W T  CONTROL 

0. HYDROGRAPH P W T  SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVEE 

200 LAST ORDINATE PUNCHED OR SAVED 

,033 TIME INTERVAL IN HOWS 

HYDROGRAPH ROUTING DATA 

19 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 

X .OO WORKING RAND D COEFFICIENT 

STORAGE .O .2 .4 5 .9 

ELEVATION 100.00 101.95 103.00 104.01 105.00 

WARNING - - -  ROUTED OUTFWW I 71.) IS GREATER THAN MAXIMUM OUTFWW ( 71.) IN STORAGE-OUTFWW TABLE 

HYDROGRAPH AT STATION DETAIN 

.................................................................................................................................. 
DA MON HRMN ORD OUTFWW STORAGE STAGE ' DA MON HRMN ORD OUTFWW STORAGE STAGE ' DA MON HRMN ORD OUTFWW STORAGE STAGE 

1 JAN 1220 1 2. - 1  101.0 ' 1 JAN 1414 68 5. .3 102.5 ' 1 JAN 1628 135 16. .4 103.3 

1 JAN 1202 2 2. .1 101.0 ' 1 JAN 1416 69 5. .3 102.6 . 1 JAN 1630 136 14. .4 103.3 

1 JAN 1204 3 2. .I 101.0 ' 1 JAN 1418 70 5. .3 102.6 . 1 JAN 1632 137 12. .4 103.2 

1 JAN 1206 4 2. .I 101.1 ' 1 JAN 1420 71 5. .3 102.6 ' 1 JAN 1634 138 11. .4 103.2 

1 JAN 1208 5 2. .I 101.1 ' 1 JAN 1422 72 5. 3 102.6 ' 1 JAN 1636 139 10. .4 103.1 

1 JAN I210 6 2. .I 101.1 ' 1 JAN 1424 73 5. 3 102.7 ' 1 JAN 1638 I40 10. .4 103.1 

1 JAN 1212 7 2. .I 101.2 1 JAN 1426 74 5. 3 102.7 ' 1 JAN 1640 141 9. .4 103.1 

1 JAN 1214 8 2. .I 101.2 ' 1 JAN 1428 75 5. 3 102.7 ' 1 JAN 1642 142 9. .4 103.1 

1 JAN 1216 9 2. .I 101.3 ' 1 JAN 1430 76 5. .3 102.7 ' 1 JAN 1644 143 8. .4 103.1 





PEAK FLOW 

(CFS) 

71. 

PEAK STORAGE 

(AC-FT) 

1. 

PEAK STAGE 

(FEET1 

105.00 

TIME 

(HRI 

4.17 

TIME 

IHR) 

4.17 

TIME 

IHRI 

4.17 

6-HR 

ICFS) 10. 

(INCHES) 1.184 

IAC-FT) 5. 

CUMULiiTIVE AREA - 

MAXIMUM AVERAGE F M W  

24-HR 72-HR 

9. 9. 

1.212 1.212 

5. 5. 

MAXIMUM AVERAGE SMRAGE 

24-HR 72-HR 

0. 0. 

MAXIMUM AVERAGE STAGE 

24-HR 72-HR 

102.60 102.60 



(I) INFWW, (0) OUTFIOW 

0. 20. 40. 60. 80. 100. 0. 0. 0. 0. 0. 0. 0 

IS) STORAGE 

0 .O .O .O .O .O .O .2 .4 .6 . 8  1.0 

DAHRMN PER 
............................................................... 11200 1.1 ....................................................... 

11202 2.1 S .  

11204 3.01 . S .  

11206 4.01 S .  

11208 5.01 S .  

11210 6.01 S .  

11212 7.01 S .  

11214 8.01 S .  

11216 9.01 S .  

11218 10.01 S .  

11220 11.01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . . . .  
11222 12.01 S .  

11224 13.01 S . 
11226 14.01 S .  

11228 15.01 S . 
11230 16.01 S .  

11232 17.01 S .  

11234 18-01 S .  

11236 19.01 S. 

11238 20. I S. 

11240 2 1 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . . .  
11242 22. I S. 

11244 23. I S. 

11246 24. I S. 

11248 25. I S .  

11250 26. I S. 

11252 27. I S 

11254 28. I S 

11256 29. 1 S 

11258 30. I S 

11300 3 1 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . .  
11302 32. I 5 

11304 33. I S 

11306 34. I S 

11308 35. I . S 
11310 36. I . S 
11312 37. I .S 

11314 38. I . S 
11316 39. I . S 
11318 40. I .S 

11320 4 1 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . .  
11322 42. I . S 
11324 43. I . S 
11326 44. I . S 
11328 45. I . S 
11330 46. I . S 
11332 . 47. I . S 
11334 48. 01 . S 
11336 49. 01 . . . S 
11338 50. 01 . S 
11340 5 1 . 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . .  
11342 52. 01 S 

11344 53. 01 . S 





11546  1 1 4 .  01 . S 
1 1 5 4 8  1 1 5 .  01 . S 

11550  1 1 6 .  01 . S 

11552  1 1 7 .  .OI . S 

11554  1 1 8 .  .O I . S 

11556  1 1 9 .  . 0 I .  . S 

1 1 5 5 8  1 2 0 .  0 . 1  . S . .  
1 1 6 0 0 1 2 1  . . . . . . . . . .  0 . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . S . . . . . . . . . . . . . . .  

11602  1 2 2 .  0 I . S 

11604  1 2 3 .  0 .  . I  . S .  

1 1 6 0 6  1 2 4 .  .O I .  S. 

11608  1 2 5 .  . 0 . I  . S 
1 1 6 1 0  1 2 6 .  . I0 . . 8 

11612  1 2 7 .  I -. 0 . S 

11614  1 2 8 .  . . I  . O  S. 

11616  1 2 9 .  . I  0 .  S .  

1 1 6 1 8  1 3 0 .  I .  0 .S 

1 1 6 2 0 1 3 1  . . . .  I . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11622  1 3 2 .  I .  0 .  . . . S .  

11624  1 3 3 .  I  . O  . S 

11626  1 3 4 .  I  0 .  . S 

11628  1 3 5 .  I 0 . .S 

1 1 6 3 0  1 3 6 .  I  0 . S 

11632  1 3 7 .  I0 . S 

1 1 6 3 4 1 3 8 .  I . S .  

11636  1 3 9 .  10 S .  

11638  1 4 0 .  I0 . S. 

l l 6 4 0 1 4 1  . .  I0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . .  
11642  1 4 2 .  I S. 

11644  1 4 3 .  1 S .  

11646  1 4 4 .  I S .  

1 1 6 4 8  1 4 5 .  1 S .  

11650  1 4 6 .  I0 S .  

11652  1 4 7 .  I0 S . 

11654  1 4 8 .  I S .  

11656  1 4 9 .  I S .  

11658  1 5 0 .  I S .  

1 1 7 0 0 1 5 1  . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

11702  1 5 2 .  I S . 
11704  1 5 3 .  1 S . 
11706  1 5 4 .  I S . 
11708  1 5 5 .  I S 

11710  1 5 6 .  I S . 
11712  1 5 7 .  I S . 
11714  1 5 8 .  I S . 
11716  1 5 9 .  I S . 
11718  1 6 0 .  I S 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7 2 0 1 6 1  . . I  . . . . . . . . . . . . . . . . . . . . . .  

11722  1 6 2 .  I0 S .  

11724  1 6 3 .  I0 S .  

11726  1 6 4 .  I0 S .  

11728  1 6 5 .  I0 S .  

11730  1 6 6 .  I0 S .  

11732  1 6 7 .  I0 S 

11734  1 6 8 .  I0 S .  

11736  1 6 9 .  I0 S .  

11738  1 7 0 .  I0 S .  

. . . . . . . . . . . . . . . . . . . . .  1 1 7 4 o n 1 . 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s 
11742  1 7 2 .  10 S .  

11744  1 7 3 .  I0 S .  





.............. 
RUN DATE 1/12/2009 

YTIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992. 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.3 

RATIONAL METHOD TIME OF CONCENTRATION IS 11 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 

IT 2 01JAN90 1200 200 

OUTPUT CONTROL 

I PFXT 

IPMT 

QSCAL 

IPNCH 

IOUT 

ISAVl 

lSAV2 

TIMINT 

VARIABLES 

0 PRINT CONTROL 

2 P W T  CONTROL 

0. HYDROGRllPH P W T  SCALE 

0 PUNCH COMPUTED HYDROGiULPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

200 LAST ORDINATE PUNCHED OR SAVED 

0 TIME INTERVAL IN HOWlS 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 11 TIME INTERVAL IN MINUTES 

JXDATE lJAN9O STARTING DATE 

JXTIME 1153 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 

TAREA .01 SUBBASIN AREA 

HYDROGRAPH AT STATION MW2OOOB 

DA MON HRMN 

1 JAN 1200 

1 JAN 1202 

1 JAN 1204 

1 JAN 1206 

1 JAN 1208 

1 JAN I210 

1 JAN 1212 

1 JAN 1214 

ORD F W W  . DA MON HRMN 

1 0. 1 JAN 1340 

2 0. 1 JAN 1342 

3 1. 1 JAN 1344 

4 1. ' 1 JAN 1346 

5 1. ' 1 JAN 1348 

6 1. ' 1 JAN 1350 

7 1. 1 JAN 1352 

8 1. ' 1 JAN 1354 

ORD F W W  . DA MON HRMN 

51 1. ' 1 JAN 1520 

52 1. ' 1 JAN 1522 

53 1. ' 1 JAN 1524 

54 1. ' 1 JAN 1526 

55 1. ' 1 JAN 1528 

56 1. 1 JAN 1530 

57 1. ' 1 JAN 1532 

58 1. ' 1 JAN 1534 

ORD 

101 

102 

103 

104 

105 

106 

107 

108 

F W W  

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

* DA MON HRMN 

1 JAN 1700 

1 JAN 1702 . 1 JAN 1704 

1 JAN 1706 

1 JAN 1708 

1 JAN 1710 

1 JAN 1712 

1 JAN 1714 

ORD 

151 

152 

153 

154 

155 

156 

157 

158 

F W W  

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 





STATION MW2OOOB 

0. 

DAHRMN PER 

11200 1. 

11202 2. 

11204 3. 

11206 4. 

11208 5. 

11210 6. 

11212 7. 

11214 8. 

11216 9. 

11218 10. 

11220 11. 

11222 12. 

11224 13. 

11226 14. 

11228 15. 

11230 16. 

11232 17. 

11234 18. 

11236 19. 

11238 20. 

11240 21. 

11242 22. 

11244 23. 

11246. 24. 

11248 25. 

11250 26. 

11252 27. 

11254 28. 

11256 29. 

11258 30. 

11300 31. 

11302 32. 

11304 33. 

11306 34. 

11308 35. 

11310 36. 

11312 37. 

11314 38. 

11316 39. 

11318 40. 

11320 41. 

11322 42. 

11324 43. 

11326 44. 

11328 45. 

11330 46. 

11332 47. 

11334 48. 

11336 49. 

11338 50. 

11340 51. 

11342 52. 

11344 53. 

11346 54. 

11348 55. 



0 

0 

0 

0 

0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 .  

0 

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 

0 

0 .  

0 .  

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0. 

0. 

0. 

0. 

0 

0 

0 

.o 

. o  
. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

0 .  

. o .  
0 .  







..*........... 
40 KK COMBINE ' 

*............. 
41 KO OUTPUT CONTROL 

I P m  

IPLOT 

QSCAL 

IPNCH 

I O W  

ISAVI 

ISAV2 

TIMINT 

VARIABLES 

0 PRINT CONTROL 

2 PLOT CONTROL 

0. HYDROGRAPH PLOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

200 IJST ORDINATE PUNCHED OR SAVED 

0 TIME INTERVAL IN HOURS 

HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDRCGRAPH AT STATION COMBINE 

SUM OF 2 HYDROGRAPHS 

DA MON HRMN ORD FLOW ' DA MON HRMN ORD FLOW ' DA MON HRMN ORD FLOW . DA MON HRMN ORD FLaW 

1 J A N  1200 

1 J A N  1202 

1 J A N  1204 

1 JAN 1206 

1 J A N  1208 

1 J A N  1210 

1 J A N  1212 

1 J A N  1214 

1 J A N  1216 

1 J A N  I218 

1 J A N  1220 

1 JAN 1222 

1 JAN 1224 

1 JAN 1226 

1 J A N  1228 

1 J A N  1230 

1 J A N  1232 

1 JAN 1234 

1 JAN 1236 

1 JAN 1238 

1 J A N  1240 

1 J A N  1242 

1 JAN 1340 

1 JAN 1342 

1 J A N  1344 

1 J A N  1346 

1 J A N  1348 

1 J A N  1350 

1 J A N  1352 

1 J A N  1354 

1 JAN 1356 

1 JAN 1358 

1 JAN 1400 

1 JAN 1402 

1 JAN 1404 

1 JAN 1406 

1 J A N  1408 

1 J A N  1410 

1 J A N  1412 

1 J A N  1414 

1 J A N  1416 

1 J A N  1418 

1 J A N  1420 

1 J A N  1422 

1 J A N  1520 

1 JAN 1522 

1 JAN 1524 

1 JAN 1526 

1 JAN 1528 

1 JAN 1530 

1 J A N  1532 

1 J A N  1534 

1 J A N  1536 

1 J A N  1538 

1 J A N  1540 

1 JAN 1542 

1 JAN 1544 

1 JAN 1546 

1 JAN 1548 

1 JAN 1550 

1 JAN 1552 

1 JAN 1554 

1 JAN 1556 

1 JAN 1558 

1 JAN 1600 

1 JAN 1602 

1 JAN 1700 

1 JAN 1702 

1 JAN 1704 

1 J A N  1706 

1 JAN 1708 

1 JAN 1710 

1 JAN 1712 

1 JAN 1714 

1 JAN 1716 

1 JAN 1718 

1 J A N  1720 

1 J A N  1722 

1 J A N  1724 

1 J A N  1726 

1 JAN 1728 

1 JAN 1730 

1 JAN 1732 

1 JAN 1734 

1 JAN 1736 

1 JAN 1738 

1 J A N  1740 

I J A N  1742 



1 JAN 1244 23 4. 

1 JAN 1246 24 4. 

1 JAN 1248 25 4. 

1 JAN 1250 26 4. 

1 JAN 1252 27 4. 

1 JAN 1254 28 4. 

1 JAN 1256 29 4 .  

1 JAN 1258 30 4 .  

1 JAN 1300 31 4. 

1 JAN 1302 32 4. 

1 JAN 1304 33 4. 

1 JAN 1306 34 4. 

1 JAN 1308 35 4. 

1 JAN 1310 36 4 .  

1 JAN 1312 37 4. 

1 JAN 1314 38 4. 

1 JAN 1316 39 5. 

1 JAN 1318 40 5. 

1 JAN 1320 41 5. 

1 JAN 1322 42 5. 

1 JAN 1324 43 5. 

1 JAN 1326 44 5. 

1 JAN 1328 45 5. 

1 JAN 1330 46 5. 

1 JAN 1332 47 5. 

1 JAN 1334 48 5. 

1 JAN 1336 49 5. 

1 JAN 1338 50 5. 

1 JAN 1424 73 

1 JAN 1426 74 

1 JAN 1428 75 

1 JAN 1430 76 

1 JAN 1432 77 

1 JAN 1434 78 

1 JAN 1436 79 

1 JAN 1438 80 

1 JAN 1440 81 

1 JAN 1442 82 

1 JAN 1444 83 

1 JAN 1446 84 

1 JAN 1448 85 

1 JAN 1450 86 

1 JAN 1452 87 

1 JAN 1454 88 

1 JAN 1456 89 

1 JAN 1458 90 

1 JAN 1500 91 

1 JAN 1502 92 

1 JAN 1504 93 

1 JAN 1506 94 

1 JAN 1508 95 

1 JAN 1510 96 

1 JAN 1512 97 

1 JAN 1514 98 

1 JAN 1516 99 

1 JAN 1518 100 

1 JAN 1604 123 

1 JAN 1606 124 

1 JAN 1608 125 

1 JAN 1610 126 

1 JAN 1612 127 

1 JAN 1614 128 

* 1 JAN 1616 129 

1 JAN 1618 130 

+ 1 JAN 1620 131 

+ 1 JAN 1622 132 

f 1 JAN 1624 133 

1 JAN 1626 134 

1 JAN 1628 135 

1 JAN 1630 136 

1 JAN 1632 137 

1 JAN 1634 138 

1 JAN 1636 139 

1 JAN 1638 140 . 1 JAN 1640 141 

1 JAN 1642 142 

1 JAN 1644 143 

1 JAN 1646 144 

1 JAN 1648 145 

1 JAN 1650 146 

1 JAN 1652 147 

1 JAN 1654 148 

1 JAN 1656 149 

1 JAN 1658 150 

PEAK F W W  TIME MAXIMUM AVERAGE F W W  

(CFS) ( H R )  6-HR 24-HR 72-HR 6.63-HR 

82. 4.13 (CFS) 12. 11. 11. 11. 

(INCHES) 1.164 1.192 1.192 1.192 

(AC-FI) 6. 6. 6. 6. 

1 JAN 1744 173 6. 

1 JAN 1746 174 6. 

1 JAN 1748 175 6 .  . 1 JAN 1750 176 6. 

1 JAN 1752 177 6 .  

1 JAN 1754 178 6. 

1 JAN 1756 179 6. 

1 JAN 1758 180 5. 

1 JAN 1800 181 5. 

1 JAN I802 182 5. 

1 JAN 1804 183 5. 

1 JAN 1806 184 4. 

1 JAN 1808 185 4. 

1 JAN 1810 186 4. 

1 JAN 1812 187 4. 

1 JAN 1814 188 4. 

1 JAN 1816 189 3. 

1 JAN 1818 190 3. . 1 JAN 1820 191 3. 

1 JAN 1822 192 3. 

1 JAN 1824 193 3. 

1 JAN 1826 194 3. 

1 JAN 1828 195 3. 

1 JAN 1830 196 2. 

1 JAN 1832 197 2. 

1 JAN 1834 198 2. 

1 JAN 1836 199 2. 

1 JAN 1838 200 2. . 
,.*...**.*.*.**.*.*...*.*......... 

CUMULATIVE AFSA = .09 SQ MI 



0. 10. 

DAtlRMN PER 

11200 

11202 2. 0 

11204 3. 0 

11206 4. 0 

11208 5. 0 

11210 6. 0 

11212 7. 0 

11214 8. 0 

11216 9. 0 

11218 1 0  0 

11220 11. .o. . . . . 
11222 12. 0 

11224 13. 0 

11226 14. 0 

11228 15. 0 

11230 16. 0 

11232 17. 0 

11234 18. 0 

11236 19. 0 

11238 20. 0 

11240 21. . 0 . . . . 
11242, 22. 0 

11244 23. 0 

11246 24. 0 

11248 25. 0 

11250 26. 0 

11252 27. 0 

11254 28. 0 

11256 29. 0 

11258 30. 0 

11300 31. . 0 . . . . 
11302 32. 0 

11304 33. 0 

11306 34. 0 

11308 35. 0 

11310 36. 0 

11312 37. 0 

11314 38. 0 

11316 39. 0 . 
11318 40. 0 . 
11320 41. . .O. . . . 
11322 42. 0 . 
1 1 3 2 4 4 3 .  0 . 
1 1 3 2 6 4 4 .  0 . 
11328 45. 0 . 
11330 46. 0 . 
11332 47. 0 . 
3 4  48. 0 . 

11336 49. 0 . 
11338 50. 0 . 
11340 51. . .O. . . . 
1 1 3 4 2 5 2 .  0 . 
11344 53. 0 . 
11346 54. 0 . 
11348 55. 0 



0 .  

0 

0 

0 .  

0 .  

.o. . . . . . . . . . 
0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

. o . . . . . . . . .  
0 

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

0 .  

. .o. . . . . . . . . 

0 

0 .  

0 .  

0 .  

0 .  

0. 

0. 

0. 

0 

. . .  o . . . . . . .  
0 

0 

0 

0 

.o 

.O 

.O 

. o  

. o  

. . . .  0 .  . . . . .  

0 

. O  

. o  
0 

0 

0 

. o .  

0 .  

0 .  

. . . . . . .  0 . .  

0. 

0 

. o  

. o  



11550 116. 0 

11552 117. 0 .  

11554 118. 0 .  

11556 119. .O 

11558 120. 0. 

11600 121. . . . . . . . . . . . . . . . . . . . . . . . 
11602 122. 

11604 123. 

11606 124. 

11608 125. 

11610 126. 

11612 127. 

11614 128. 

11616 129. 

11618 130. 

11620131 . . . . . . . . . . . . . . . . . . . . .  O . . .  

11622 132. . O  

11624 133. . O  

11626 134. 0 

11628 135. 0 .  

11630 136. . O .  

11632 137. . O  

11634 138. . O  

11636 139. .O 

11638 140. .O 

11640 141. . . . . 0 . . . . . . . . . . . . . . . . . . 

11642 142. 0 

11644 143. 0. 

11646 144. 0. 

11648 145. 0. 

11650 146. 0 .  

11652 147. 0 .  

11654 148. 0 .  

11656 149. 0 .  

11658 150. 0 

11700151 . . .  . . . . . . . . . . . . . . . . . . . . .  

11702 152. 0 .  

11704 153. 0 

11706 154. 0 .  

11708 155. 0 

11710 156. 0 .  

11712 157. 0 

11714 158. 0 .  

11716 159. 0 .  

11718 160. 0 .  

11720161 . . . .  . . . . . . . . . . . . . . . . . . . . .  

11722 162. 0 .  

11724 163. 0 .  

11726 164. 0 .  

11728 165. 0 .  

11730 166. 0 .  

11732 167. 0 .  

11734 168. 0 .  

11736 169. 0 .  

11738 170. 0 .  

11740 171. . . 0 . . . . . . . . . . . . . . . . . . . . 

11742 172. 0 .  

11744 173. O : 

11746 174. 0 .  

11748 175. 0 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 .  

0 .  

0 .  

. O  

.O 

0 .  

0. 

0. 

0. 







RUNOFF SUMMliRY 

FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE F W W  FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATION STATION F W W  PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGMPH AT 200011 94. 4.10 10. 9. 9. .08 

ROUTED TO DETAIN 71. 4.17 10. 9. 9. .08 105.00 4.17 

2 COMBINED AT COMBINE 82. 4.13 12. 11. 11. .09 

"' NORMAL END OF HEC-1 "' 





......................................... 
f. . FLOOD HYDROGFLRPH PACKAGE IHEC-11 

JUN 1998 

VERSION 4.1 

. RUN DATE 29JLTL09 TIME 14:12:36 . 
. . 

f U.S. AFMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS, ULLIFORNIA 95616 

(916) 756-1104 

...................................... 

X X XXXXXXX XXXXX X 

X X X  X X XX 

X X X  x X 

XXXXXXX XXXX X XXXXX X 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXX 

THIS PRMjRRM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731. HEClGS. HEClDB. AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY. 
DSS:REAE TIME SERIES AT DESIRED CALCULATION INTERVAL W S S  RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

'DIAGRAM 

ID MEACOWOOD J-15956 07/16/09 FILE: MW3000DHC1 

ID DETENTION FOR loo-YEAR smm EVENT (BASED ON RATIONAL METHOD) 
ID R/O-39. PRECIP-3.6IN. TC 12.35MIN 

IT 1 OlJAN90 I200 700 

I0 0 2 

KK 3000 

KM DRIANAGE BASIN 3000 

KM RUN DATE 7/16/2009 

KM RATIONAL METHOD HYDROGRAPH PROGRRM 

KM COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.39 

KM RATIONAL METHOD TIME OF CONCENTRATION IS 14 MIN. 

KM FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED X) YOUR HEC-1 

KM IT 2 01JAN90 1200 200 

BA 0.0963 

IN 14 01JAN90 1155 

QI 0 5.2 5.4 5.6 5.9 6.1 6.6 6.8 7.4 7.8 

QI 8.6 9.1 10.5 11.4 13.9 15.8 23.2 18.8 131.19 18.6 

QI 12.5 9.8 8.2 7.1 6.3 5.8 5.3 0 0 0 

QI 0 0 0 0 0 0 0 0 

KK DETAIN 

KM 100-YEAR DETENTION 

KO 0 0 0 0 2 1 

- 1 RS 1 STOR 

SV 0 2.05 2.62 3.29 3.933 

SQ 0 4.18 10.06 33.13 79.1 

SE 100 102.4 103 103.69 104 

zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

LINE (Vl ROUTING ( - - - > )  DIVERSION OR PUMP F W W  

NO. ( . I CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 

6 3000 

v 
v 

' 2 2  DETAIN 

1"') RUNOFF ALSO COMPUTED AT THIS MCRTION 



......................................... 
+ F W D  HYDROGRAPH PACKAGE (HEC-1) . 

JUN 1998 

VERSION 4.1 

RUN DATE 29JUL09 TIME 14:12:36 ' 

......................................... 

U S .  AFKY CORPS OF ENGINEERS . HYDROlMjIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(9161 756-1104 

...................................... 

MEAWWOOD 5-15956 07/16/09 FILE: MW3OOOD.HC1 

DETENTION FOR 100-YEI\R STORM EVENT (BASED ON RATIONAL METHOD) 

R/0-.39, PRECIP-3.6IN, TC 12.35MIN 

OUTPUT CONTROL VARIABLES 

IPRNT 0 PRINT CONTROL 

IPLOT 2 P W T  CONTROL 

QSCAL 0. HYDROGRAPH P W T  SCALE 

HYDROGRAPH TIME DATA 

WIN 1 MINUTES IN COMPUTATION INTERVAL 

IDATE 1JAN9O STARTING DATE 

ITIME 1200 STARTING TIME 

NQ 700 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE lJAN9O ENDING DATE 

NDTIME 2339 ENDING TIME 

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .02 HOURS 

TOTAL TIME BASE 11.65 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH. ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

6 K X  . 3000 . 
.............. 

DRIANAGE BASIN 3000 

RUN DATE 7/16/2009 

WTIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001. RICK ENGINEERING'COMPANY 

6HRRAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.39 



RATIONAL METHOD TIME OF CONCENTRATION IS 14 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 

IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 14 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1155 STARTING TIME 

SUBBASIN RUNOFF DATA 

16 BA SWBASIN CHARACTERISTICS 

TAREL4 .10 SUBBASIN AREA 

HYDROGWPH AT STATION 3000 

*********,.**~*.......*.................**...*...*.........*.............................*....*..... 
DA MON HRMN ORD F M W  DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW + 

1 JAN 1200 1 2. + 1 JAN 1455 176 11. ' 1 JAN 1750 351 6. 

1 JAN 1201 2 2. + 1 JAN 1456 177 11. 1 JAN 1751 352 6. 

1 JAN 1202 3 3. * 1 JAN 1457 178 11. 1 JAN 1752 353 6. 

1 JAN 1203 4 3. * 1 JAN 1458 179 12. 1 JAN 1753 354 6. 

1 JAN 1204 5 3. * 1 JAN 1459 180 12. 1 JAN 1754 355 5. 

1 JAN 1205 6 4. 1 JAN 1500 181 12. ' 1 JAN 1755 356 5. 

1 JAN 1206 7 4. 1 JAN 1501 182 12. . 1 JAN 1756 357 5. 

1 J A N 1 2 0 7  8 4. 1 JAN 1502 183 12. ' 1 JAN 1757 358 5. 

1 JAN 1208 9 5. . 1 JAN 1503 184 12. 1 JAN 1758 359 5. * 
1 JAN 1209 10 5. 1 JAN 1504 185 13. ' 1 JAN 1759 360 5. 

1 JAN 1210 11 5. * 1 JAN 1505 186 13. 1 JAN 1800 361 5. • 

1 JAN 1211 12 5. * 1 JAN 1506 187 I .  1 JAN 1801 362 5. • 

1 JAN 1212 13 5. * 1 JAN 1507 188 13. 1 JAN 1802 363 4 .  + 

1 JAN 1213 14 5. 1 JAN 1508 189 13. ' 1 JAN 1803 364 4 .  . 
1 JAN 1214 15 5. * 1 JAN 1509 190 14. ' 1 JAN 1804 365 3. 

1 JAN 1215 16 5. * 1 JAN 1510 191 14. ' 1 JAN 1805 366 3. . 
1 JAN 1216 17 5. * 1 JAN 1511 192 14. ' 1 JAN 1806 367 3. + 

1 JAN 1217 18 5. * 1 JAN 1512 193 14. 1 JAN 1807 368 2. + 

1 JAN 1218 19 5. . 1 JAN 1513 194 14. 1 JAN 1808 369 2. . 
1 JAN 1219 20 5. 1 JAN 1514 195 14. ' 1 JAN 1809 370 2. 

1 JAN 1220 21 5. 1 JAN 1515 196 14. ' 1 JAN 1810 371 1. 

1 JAN 1221 22 5. 1 JAN 1516 197 15. ' 1 JAN 1811 372 1. 

1 JAN 1222 23 5. * 1 JAN 1517 198 15. ' 1 JAN 1812 373 0. * 
1 JAN 1223 24 5. * 1 JAN 1518 199 15. ' 1 JAN 1813 374 0. • 

1 JAN 1224 25 5. . 1 JAN 1519 200 15. ' 1 JAN 1814 375 0. 

1 JAN 1225 26 5. . 1 JAN 1520 201 15. ' 1 JAN 1815 376 0. 

1 JAN 1226 27 5. 1 JAN 1521 202 15. ' 1 JAN 1816 377 0. 

1 JAN 1227 28 5. 1 JAN 1522 203 15. ' 1 JAN I817 378 0. 

1 JAN 1228 29 5. 1 JAN 1523 204 16. ' 1 JAN I818 379 0. 

1 JAN 1229 30 5. 1 JAN 1524 205 16. ' 1 JAN 1819 380 0. 

1 JAN 1230 31 6. 1 JAN 1525 206 16. ' 1 JAN 1820 381 0. 

1 JAN 1231 32 6. + 1 JAN 1526 207 16. ' 1 JAN 1821 382 0. 

1 JAN 1232 33 6. . 1 JAN 1527 208 17. ' 1 JAN 1822 383 0. 

1 JAN 1233 34 6 .  1 JAN 1528 209 17. * 1 JAN 1823 384 0. - 
1 JAN 1234 35 6. 1 JAN 1529 210 18. 1 JAN 1824 385 0. - 
1 JAN 1235 36 6 .  1 JAN 1530 211 18. 1 1 JAN 1825 386 0. 

DA MON HRMN ORE FLOW 

1 JAN 2045 

1 JAN 2046 

1 JAN 2047 

1 JAN 2048 

1 JAN 2049 

1 JAN 2050 

1 JAN 2051 

1 JAN 2052 

1 JAN 2053 

1 JAN 2054 

1 JAN 2055 

1 JAN 2056 

1 JAN 2057 

1 JAN 2058 

1 JAN 2059 

1 JAN 2100 

1 JAN 2101 

1 JAN 2102 

1 JAN 2103 

1 JAN 2104 

1 JAN 2105 

1 JAN 2106 

1 JAN 2107 

1 JAN 2108 

1 JAN 2109 

1 JAN 2110 

1 JAN 2111 

1 JAN 2112 

1 JAN 2113 

1 JAN 2114 

1 JAN 2115 

1 J& 2116 

1 JAN 2117 

1 JAN 2118 

1 JAN 2119 

1 JAN 2120 





1 JAN 1336 

1 JAN 1337 

1 JAN 1338 

1 JAN 1339 

1 JAN 1340 

1 JAN 1341 

1 JAN 1342 

1 JAN 1343 

1 JAN 1344 

1 JAN 1345 

1 JAN 1346 

1 JAN 1347 

1 JAN 1348 

1 JAN 1349 

1 JAN 1350 

1 JAN 1351 

1 JAN 1352 

1 JAN 1353 

1 JAN 1354 

1 JAN 1355 

1 JAN 1356 

1 JAN 1357 

1 JAN 1358 

1 JAN 1359 

1 JAN 1400 

1 JAN 1401 

1 JAN 1402 

1 JAN 1403 

1 JAN 1404 

1 JAN 1405 

1 JAN 1406 

1 JAN 1407 

1 JAN 1408 

1 JAN 1+09 

1 JAN 1410 

1 JAN 1411 

1 JAN 1412 

1 JAN 1413 

1 JAN 1414 

1 JAN 1415 

1 JAN 1416 

1 JAN 1417 

1 JAN 1418 

1 JAN 1419 

1 JAN 1420 

1 JAN 1421 

1 JAN 1422 

1 JAN 1423 

1 JAN 1424 

1 JAN 1425 

1 JAN 1426 

1 JAN 1427 

1 JAN 1428 

1 JAN 1429 

1 JAN 1430 

1 JAN 1431 

1 JAN 1432 

1 JAN 1433 

1 JAN 1434 

1 JAN 1435 

1 JAN 1631 

1 JAN 1632 

1 JAN 1633 

1 JAN 1634 

1 JAN I635 

1 JAN 1636. 

1 JAN 1637 

1 JAN 1638 

1 JAN 1639 

1 JAN 1640 

1 JAN 1641 

1 JAN 1642 

1 JAN 1613 

1 JAN 1644 

1 JAN 1645 

1 JAN I646 

1 JAN 1647 

1 JAN 1648 

1 JAN 1649 

1 JAN 1650 

1 JAN 1651 

1 JAN 1652 

1 JAN 1653 

1 JAN 1654 

1 JAN 1655 

1 JAN 1656 

1 JAN 1657 

1 JAN 1658 

1 JAN 1659 

1 JAN 1700 

1 JAN 1701 

1 JAN 1702 

1 JAN 1703 

1 JAN 1704 

1 JAN 1705 

1 JAN 1706 

1 JAN 1707 

1 JAN 1708 

1 JAN 1709 

1 JAN 1710 

1 JAN 1711 

1 JAN 1712 

1 JAN 1713 

1 JAN 1714 

1 JAN 1715 

1 JAN 1716 

1 JAN 1717 

1 JAN 1718 

1 JAN 1719 

1 JAN 1720 

1 JAN 1721 

1 JAN 1722 

1 JAN 1723 

1 JAN 1724 

1 JAN 1725 

1 JAN 1726 

1 JAN 1727 

1 JAN 1728 

1 JAN 1729 

1 JAN 1730 

1 JAN 1926 

1 JAN 1927 

1 JAN 1928 

1 JAN 1929 

1 JAN 1930 

1 JAN 1931 

1 JAN 1932 

1 JAN 1933 

1 JAN 1934 

1 JAN 1935 

1 JAN 1936 

1 JAN 1937 

1 JAN 1938 

1 JAN 1939 

1 JAN 1940 

1 JAN 1941 

1 JAN 1942 

1 JAN 1943 

1 JAN 1944 

1 JAN 1945 

1 JAN 1946 

1 JAN 1947 

1 JAN 1948 

1 JAN 1949 

1 JAN 1950 

1 JAN 1951 

1 JAN 1952 

1 JAN 1953 

1 JAN 1954 

1 JAN 1955 

1 JAN 1956 

1 JAN 1957 

1 JAN 1958 

1 JAN 1959 

1 JAN 2000 

1 JAN 2001 

1 JAN 2002 

1 JAN 2003 

1 JAN 2004 

1 JAN 2005 

1 JAN 2006 

1 JAN 2007 

1 JAN 2008 

1 JAN 2009 

1 JAN 2010 

1 JAN 2011 

1 JAN 2012 

1 JAN 2013 

1 JAN 2014 

1 JAN 2015 

1 JAN 2016 

1 JAN 2017 

1 JAN 2018 

1 JAN 2019 

1 JAN 2020 

1 JAN 2021 

1 JAN 2022 

I JAN 2023 

1 JAN 2024 

1 JAN 2025 

1 JAN 2221 

1 JAN 2222 

1 JAN 2223 

1 JAN 2224 

1 JAN 2225 

1 JAN 2226 

1 JAN 2227 

1 JAN 2228 

1 JAN 2229 

1 JAN 2230 

1 JAN 2231 

1 JAN 2232 

1 JAN 2233 

1 JAN 2234 

1 JAN 2235 

1 JAN 2236 

1 JAN 2237 

1 JAN 2238 

1 JAN 2239 

1 JAN 2240 

1 JAN 2241 

1 JAN 2242 

1 JAN 2243 

1 JAN 2244 

1 JAN 2245 

1 JAN 2246 

1 JAN 2247 

1 JAN 2248 

1 JAN 2249 

1 JAN 2250 

1 JAN 2251 

1 JAN 2252 

1 JAN 2253 

1 JAN 2254 

1 JAN 2255 

1 JAN 2256 

1 JAN 2257 

1 JAN 2258 

1 JAN 2259 

1 JAN 2300 

1 JAN 2301 

1 JAN 2302 

1 JAN 2303 

1 JAN 2304 

1 JAN 2305 

1 JAN 2306 

1 JAN 2307 

1 JAN 2308 

1 JAN 2309 

1 JAN 2310 

1 JAN 2311 

1 JAN 2312 

1 JAN 2313 

1 JAN 2314 

1 JAN 2315 

1 JAN 2316 

1 JAN 2317 

1 JAN 2318 

1 JAN 2319 

1 JAN 2320 



1 JAN 1436 157 10. 1 JAN 1731 332 6. 1 JAN 2026 507 0. 1 JAN 2321 682 0. 

1 JAN 1437 158 10. 1 JAN 1732 333 6. 1 JAN 2027 508 0. 1 JAN 2322 683 0. 

1 JAN 1438 159 10. 1 1 JAN 1733 334 6. 1 JAN 2028 509 0. 1 JAN 2323 684 0. 

1 JAN 1439 160 10. 1 JAN 1734 335 6. 1 JAN 2029 510 0. 1 JAN 2324 685 0. 

1 JAN 1440 161 10. . 1 JAN 1735 336 6. 1 JAN 2030 511 0. . 1 JAN 2325 686 0. 

1 JAN 1441 162 10. 1 JAN 1736 337 6. 1 JAN 2031 512 0. 1 JAN 2326 687 0. 

1 JAN 1442 163 10. 1 JAN 1737 338 6. 1 JAN 2032 513 0. 1 JAN 2327 688 0. 

1 JAN 1443 164 11. 1 1 JAN 1738 339 6. 1 JAN 2033 514 0. . 1 JAN 2328 689 0. 

1 JAN 1444 165 11. 1 1 JAN 1739 340 6. 1 JAN 2034 515 0. 1 JAN 2329 690 0. 

1 JAN 1445 166 11. 1 1 JAN 1740 341 6. 1 JAN 2035 516 0. . 1 JAN 2330 691 0. 

1 JAN 1446 167 11. * 1 JAN 1741 342 6. I JAN 2036 517 0. 1 JAN 2331 692 0. 

1 JAN 1447 168 11. 1 JAN 1742 343 6. 1 JAN 2037 518 0. . 1 JAN 2332 693 0. 

1 JAN 1448 169 11. . 1 JAN 1743 344 6. 1 JAN 2038 519 0. 1 JAN 2333 694 0. 

1 JAN 1449 170 11. ' 1 JAN 1744 345 6. 1 JAN 2039 520 0. 1 JAN 2334 695 0 .  

, 1 JAN 1450 171 11. 1 1 JAN 1745 346 6. 1 JAN 2040 521 0. . 1 JAN 2335 696 0. 

1 JAN 1451 172 11. ' 1 JAN 1746 347 6: 1 JAN 2041 522 0. 1 JAN 2336 697 . 0. 
1 JAN 1452 173 11. 1 1 JAN 1747 348 6. . 1 JAN 2042 523 0. 1 JAN 2337 698 0. 

1 JAN 1453 174 11. . 1 JAN 1748 349 6. 1 JAN 2043 524 0. 1 JAN 2338 699 0. 

1 JAN 1454 175 11. ' 1 JAN 1749 350 6. 1 JAN 2044 525 0. . 1 JAN 2339 700 0. 

.+........................*........................*.........*...........................*...****................*....*..~.*~**... 
PEAK FUlW TIME MAXIMUM AVERAGE F W W  

1CFSi (HR) 6-HR 24-HR 72-HR 11.65-HR 

131. 4.12 (CFSI 14. 7. 7. 7. 

(INCHES) 1.392 1.399 1.399 1.399 

(AC-€TI 7. 7. 7. 7. 

CUMULATIVE RREA - .10 SQ MI 



(0) OUTFWW 

0. 20. 40. 60. 80. 100. 120. 140. 0. 0. 0. 0. 0 

DAHRMN PER 

11200 1.0 

11201 2.0 

ll202 3.0 

11203 4 . 0  

11204 5. 0 

11205 6. 0 

11206 7 .  0 

11207 8. 0 

11208 9. 0 

11209 10. 0 

11210 11 . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . ' ~ . . . . '  

11211 12. 0 

11212 13. 0 

11213 14. 0 

11214 15. 0 

11215 16. 0 

11216 17. 0 

11217 18. 0 

11218 19. 0 

11219 20. 0 . . 
11220 2 1 . . 0 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11221 22. 0 

11222 23. 0 

11223 24. 0 

11224 25. 0 

11225 26. 0 

11226 27. 0 

11227 28. 0 

11228 29. 0 

11229 30. 0 

11230 31 . 0 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11231 32. 0 

11232 3 3  0 

11233 34. 0 

11234 35. 0 . . 
11235 36. 0 

11236 37. 0 

11237 38. 0 

11238 39. 0 

11239 40. 0 

11240 41 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11241 42. 0 

11242 43. 0 

11243 44. 0 

11244 45. 0 

11245 46. 0 

11246 47. 0 

11247 48. 0 

11248 49. 0 

11249 50. 0 

11250 51 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11251 52. 0 

11252 53. 0 . . 

11253 54. 0 

11254 55. 0 





11355 116. 0 

11356 117. 0 

1 1 3 5 7 1 1 8  0 

11358 119. 0 

11359 120. 0 

11400121 . .  O . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .  . - .  - - 
11401 122. 0 

11402 123. 0 

11403 124. 0 . . 

11404 125. 0 

11405 126. 0 . . 

11406 127. 0 

11407 128. 0 

11408 129. 0 

11409 130. 0 

11410131 . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11411 132. 0 

11412 133. 0 

11413 134. 0 

11414 135. 0 . . 

11415 136. 0 

11416 137. 0 . . 
11417 138. 0 

11418 139. 0 

11419 140. 0 

11420141 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11421 142. 0 

11422 143. 0 

11423 144. 0 

11424 145. 0 

11425 146. 0 

11426 147. 0 

11427 148. 0 . 
11428 149. 0 . 

11429 150. 0 . . 

11430151 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11431 152. 0 . 
11432 153. 0 . 
11433 154. 0 . 
11434 155. 0 . 

11435 156. 0 

11436 157. 0 

11437 158. 0 . . 
11438 159. 0 . 
11439 160. 0 . 
11440161 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11441 162. 0 

11442 163. 0 . 
11443 164. 0 . . . 
11444 165. 0 . 
11445 166. 0 . 
11446 167. 0 . 
11447 168. 0 . 
11148 169. 0 . 
11449 170. 0 . 
11450171 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11451 172. 0 .  

11452 173. 0 .  

11453 174. 0 .  

11454 175. 0 





















.............. 
2 2 K K  DETAIN . 

.............. 
100-YEAR DETENTION 

24 KO OUTPUT CONTROL 

I PRNT 

I PLOT 

QSCAL 

I PNCH 

10m 

ISAV1 

ISAV2 

TIMINT 

VARIABLES 

0 PRINT CONTROL 

2 PrnT CONTROL 

0. HYDROGRAPH PLOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

700 L&ST ORDINATE PUNCHED OR SAVED 

.017 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 

X .00 WORKING R ANE D COEFFICIENT 

STORAGE .O 2.0 2.6 3.3 3.9 

ELEVATION 100.00 102.40 103.00 103.69 104.00 

HYDROGRliPH AT STATION DETAIN 

.................................................................................................................................. 
DA MON HRMN ORD OUTFLOW STORAGE STAGE DA MON HRMN ORD OUTFLOW STOWAGE STAGE . DA MON HRMN ORD OUTFWW STORAGE STAGE 

1 J A N  1 2 0 0  1 2. .9 101.1 . 1 J A N  1554 235 , 14. 2.7 103.1 ' 1 J A N  1948 469 4 .  1.8 102.1 

1 J A N  I201 2 2. .9 101.1 ' 1 JAN 1555 236 15. 2.8 103.1 ' 1 J A N  1949 470 4. 1.8 102.1 

1 J A N  1202 3 2. .9 101.1 1 J A N  1556 237 16. 2.8 103.2 ' 1 J A N  1950 471 4 .  1.7 102.0 

1 JAN 1203 4 2. .9 101.1 ' 1 J A N  1557 238 17. 2.8 103.2 . 1 J A N  1951 472 4. 1.7 102.0 

1 J A N  1204 5 2. .9 101.1 1 J A N  1558 239 19. 2.9 103.3 ' 1 J A N  1952 473 4. 1.7 102.0 

1 J A N  1205 6 2. .9 101.1 . 1 J A N  1559 240 21. 2.9 103.3 ' 1 J A N  1953 474 4. 1.7 102.0 

1 J A N  1206 7 2. .9 101.1 ' 1 J A N  1600 241 23. 3.0 103.4 1 J A N  1954 475 4 .  1.7 102.0 

1 J A N  1207 8 2. .9 101.1 1 JAN 1601 242 26. 3.1 103.5 1 J A N  1955 476 4. 1.7 102.0 

1 J A N  1208 9 2. .9 101.1 ' 1 J A N  1602 243 29. 3.2 103.6 ' 1 J A N  1956 477 4. 1.7 102.0 

1 J A N  1209 10 2. 9 101.1 . 1 J A N  1603 244 32. 3.3 103.7 ' 1 JAN 1957 478 3. 1.7 102.0 

1 J A N  1210 11 2. 9 101.1 . 1 J A N  1604 245 37. 3.3 103.7 ' 1 JAN 1958 479 3. 1.7 102.0 



1 JAN 1211 

1 JAN 1212 

1 JAN 1213 

1 JAN 1214 

1 JAN 1215 

1 JAN 1216 

1 JAN 1217 

1 JAN 1218 

1 JAN 1219 

1 JAN 1220 

1 JAN 1221 

1 JAN 1222 

1 JAN 1223 

1 JAN 1224 

1 JAN 1225 

1 JAN 1226 

1 JAN 1227 

1 JAN 1228 

1 JAN 1229 

1 JAN 1230 

1 JAN 1231 

1 JAN 1232 

1 JAN 1233 

1 JAN 1234 

1 JAN 1235 

1 JAN 1236 

1 JAN 1237 

1 JAN 1238 

1 JAN 1239 

1 JAN 1240 

1 JAN 1241 

1 JAN 1242 

1 JAN 1243 

1 JAN 1244 

1 JAN 1245 

1 JAN 1246 

1 JAN 1247 

1 JAN 1248 

1 JAN 1249 

1 JAN 1250 

1 JAN 1251 

1 JAN 1252 

1 JAN 1253 

1 JAN 1254 

1 JAN I255 

1 JAN 1256 

1 JAN 1257 

1 JAN 1258 

1 JAN 1259 

1 JAN 1300 

1 JAN 1301 

1 JAN 1302 

1 JAN 1303 

1 JAN 1304 

1 JAN 1305 

1 JAN 1306 

1 JAN 1307 

1 JAN 1308 

1 JAN 1309 

1 JAN 1310 

1 JAN 1605 246 

1 JAN1606 247 

1 JAN 1607 248 

1 JAN 1608 249 

1 JAN 1609 250 

1 JAN 1610 251 

1 JAN 1611 252 

1 JAN 1612 253 

1 JAN 1613 254 

1 JAN 1614 255 

1 JAN 1615 256 

1 JAN 1616 257 

1 JAN 1617 258 

1 JAN 1618 259 

1 JAN 1619 260 

1 JAN 1620 261 

1 JAN 1621 262 

1 JAN 1622 263 

1 JAN 1623 264 

1 JAN 1624 265 

1 JAN 1625 266 

1 JAN 1626 267 

1 JAN 1627 268 

1 JAN 1628 269 

1 JAN 1629 270 

1 JAN 1630 271 

1 JAN 1631 272 

1 JAN 1632 273 

1 JAN 1633 274 

1 JAN 1634 275 

1 JAN 1635 276 

1 JAN 1636 277 

1 JAN 1637 278 

1 JAN 1638 279 

1 JAN 1639 280 

1 JAN 1640 281 

1 JAN 1641 282 

1 JAN 1642 283 

1 JAN 1643 284 

1 JAN 1644 285 

1 JAN 1645 286 

1 JAN 1646 287 

I JAN 1647 288 

1 JAN 1648 289 

1 JAN 1649 290 

1 JAN 1650 291 

1 JAN 1651 292 

1 JAN 1652 293 

1 JAN 1653 294 

1 JAN 1654 295 

1 JAN 1655 296 

1 JAN 1656 297 

1 JAN 1657 298 

1 JAN 1658 299 

1 JAN 1659 300 

1 JAN 1700 301 

1 JAN 1701 302 

1 JAN 1702 303 

1 JAN 1703 304 

1 JAN 1704 305 

1 JAN 1959 480 

1 JAN 2000 481 

1 JAN 2001 482 

1 JAN 2002 483 

1 JAN 2003 484 

1 JAN 2004 485 

1 JAN 2005 486 

1 JAN 2006 487 

1 JAN 2007 488 

1 JAN 2008 489 

1 JAN 2009 490 

1 JAN 2010 491 

1 JAN 2011 492 

1 JAN 2012 493 

1 JAN 2013 494 

1 JAN 2014 495 

1 JAN 2015 496 

1 JAN 2016 497 

1 JAN 2017 498 

1 JAN 2018 499 

1 JAN 2019 500 

1 JAN 2020 501 

1 JAN 2021 502 

1 JAN 2022 503 

1 JAN 2023 504 

1 JAN 2024 505 

1 JAN 2025 506 

1 JAN 2026 507 

1 JAN 2027 508 

1 JAN 2028 509 

1 JAN 2029 510 

1 JAN 2030 511 

1 JAN 2031 512 

1 JAN 2032 513 

1 JAN 2033'514 

1 JAN 2034 515 

1 JAN 2035 516 

1 JAN 2036 517 

1 JAN 2037 518 

1 JAN 2038 519 

1 JAN 2039 520 

1 JAN 2040 521 

1 JAN 2041 522 

1 JAN 2042 523 

1 JAN 2043 524 

1 JAN 2044 525 

1 JAN 2045 526 

1 JAN 2046 527 

1 JAN 2047 528 

1 JAN 2048 529 

1 JAN 2049 530 

1 JAN 2050 531 

1 JAN 2051 532 

1 JAN 2052 533' 

1 JAN 2053 534 

1 JAN 2054 535 

1 JAN 2055 536 

1 JAN 2056 537 

1 JAN 2057 538 

1 JAN 2058 539 









CUMULATIVE AREA = 1 0  SQ MI 



I11 INFLOW. 101 OUTfMW 

0. 20. 40. 60. 80. 100. 120. 140. 0. 0. 0. 0. 0 

(Sl STOWLGE 

0. 0. 0. 0. 0. 0. 0. 1. 2. 3. 4. 0. 0 

DAHRMN PER 

................................................................... 11200 1.1 s. ................................................. 
11201 2.1 S. 

11202 3.1 S. 

11203 4.1 S. 

11204 5.01 S. 

11205 6.01 S. 

11206 7.01 S. 

11207 8.01 S. 

11208 9.01 S. . . 
11209 10.0 1 S. 

11210 110.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . . .  
11211 12.0 I S. 

11212 13.0 1 S. 

11213 14.0 I S. 

11214 15.0 I S 

11215 16.0 I S 

11216 n . 0  I s 
11217 18.0 I S 

11218 19.0 I S 

11219 20.0 I S 

. . . . . . . . . . . . . . . . . . . . .  11220 21.0.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . .  

11221 22.0 I s 

11222 23.0 I S 

S 11223 24.0 I 

11224 25.0 I S 

11225 26.0 I . . S 

11226 27.0 I S 

11227 28.0 I S 

11228 29.0 I S 

11229 30.0 1 S 

. . . . . . . . . . . . . . . . . . . . .  11230 3 1 . 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . .  

11231 32.0 I S 

11232 33.0 I S 

11233 34.0 I S 

11234 35.0 I S 

11235 36.0 I .S 

11236 37.0 I . S 
11237 38.0 1 .S 

11238 39.0 I .S 

11239 40.0 1 S 

112PO 4 1 0 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . .  
11241 42.0 I . S 
11242 43.0 I . S 
11243 44.0 I . S 
11244 $5.0 I . S 
11245 46.0 I . S 

11246 47.0 I . S 
11247 48.0 1 . S 
11248 49.0 I . S 
11249 50.0 1 . S 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  11250 51.0.1. .S. 

11251 52.0 I . S 
11252 53.0 I . S 



. S 

. S 

.S 

. S 

. S 

. S 

. s 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  S 

. S 

. s 

. S 

. S 

. S 

. S 

. S 

. S 

. s 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  S 

. S 

. S 

. S 

. S 

. S 

. S . . 
S 

S 

. S 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  s 
. S 

. S 

. S 

. S 

. S 

. S 

. S 

. S 

. S 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  S 

S 

. s . .  

. s 

s 
, S 

. S 

. S 

. S 

. S 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  s .  

S 

. S 

. S 

. S 

. S 

. s 

. S 

. S 

. S 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  S . . .  

. S .  

. S .  



11353 114.0 I . S 

11354 115. 0 I . S .  

11355 116. 0 I S .  

11356 117. 0 I . S .  

11357 118. 0 I . S .  

11358 119. 0 I . S .  

11359 120. 0 I . S .  

. . . . . . . . . . . . . . . . . . . . . .  1 1 4 0 0 1 2 1 . 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 

11401 122. 0 I . S 

11402 123. 0 I . 8 

11403 124. 0 I . S . 
11404 125. 0 I S .  

11605 126. 0 I S .  

11106 127. 0 I S .  

11107 128. 0 I S .  

11408 129. 0 I S 

11109 130. 0 I S .  

1 1 4 1 0 1 3 1 . 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . .  
11411 132. 0 I S .  

11412 133. 0 I S .  

11413 134. 0 I S 

11414 135. 0 I S .  

11415 136. 0 I S 

11416 137. 0 I S .  

11417 138. 0 I S .  

11418 139. 0 I S .  

11119 140. 0 I S .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  1 1 4 2 0 1 4 1 . 0 1  S . .  

11421 142. 0 I . . S .. 
11422 143. 0 I S .  

11423 144. 0 I S .  

11424 145. 0 I S .  

11425 146. 0 I S .  

11426 147. 0 I S .  

11427 148. 0 I S .  

11428 149. 0 I S . 
11429 150. 0 I . S .  

1 1 4 3 0 1 5 1 . 0 . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . .  
11431 152. 0 I . S .  

11432 153. 0 I . S .  

11433 154. 0 I . S . 
11434 155. 0 I . S . 
11135 156. 0 I . S . 
11436 157. 0 I . . S .  

11437 158. 0 I . S .  

11438 159. 0 I . S 

11439 160. 0 I . S .  

1 1 4 4 0 1 6 1 . 0 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . .  
11441 162. 0 I . S . 
11442 163. 0 I S . 
11443 164. 0 I . S . 

11444 165. 0 I . S. 

11445 166. 0 I . S. 

11446 167. 0 I . S. 

11447 168. 0 1 . S. 

11448 169. 0 I . S. 

11119 170. 0 I . S. 

11450 171. 0 .I. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . .  
11451 172. 0 I . S. 

11452 -3. 0 I . S. 
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RUNOFF S W Y  

FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATlON STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT 3000 131. 4.12 14. 7 .  7. .I0 

ROUTED TO DETAIN 79. 4.22 12. 7 .  7 .  10 104.00 4.22 

"' NORMAL END OF HEC-1 *" 





...............................*~.......* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) . 

JUN 1998 

VERSION 4.1 

t RUN DATE 29JLR.09 TIME 14:50:13 . 
....*..........~.....~.*.............*... 

X X XXXXXXX XXXXX X 

X X X  X X XX 

X X X  X X 

XXXXXXX XXXX X xxxxx X 

X x x  X X 

X X X  X X X 

X X xxxxxxx XXXXX XXX 

f U S .  RRMY CORPS OF ENGINEERS 

HYDROMGIC ENGINEERING CENTER 

609 SECUND STREET 

DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOh'N AS HECI !JAN 73). HECIGS. HECIDB, ANC HECIXW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHiLNGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORT-77 VERSION 

NEW OPTIONS: DAMBREW OUTFWW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY, 
DSS:REAC TIME SERIES AT DESIRED CALCULATION INTERVAL MSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALMRITHM 



HEC-I INPUT PAGE I 

LINE 

f.. FREE ... 
'DIAGRAM 

ID MEACQWOOD 5.15956 01/13/09 FILE: MW4000D.HCl 

ID DETENTION FOR 100-YEAR STORM EVENT (BASED ON RATIONAL METHOD) 

ID R/0-.SO. PRECIP-3.6IN. TC 6.66MIN 

IT 1 01JAN90 1200 600 

I0 3 1 

4003 

RUN DATE 7/16/2009 

RATIONAL METHOD HYDROGMPH PROGPAM 

COPYRIGHT 1992. 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.62 

RATIONAL METHOD TIME OF CONCENTRATION IS 6 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARE MUST BE ADDED TO YOUR HEC-1 

IT 2 01JAN90 1200 200 

0 0 0 0 2 1 

0.0108 

6 01JAN90 1157 

0 0.9 0.9 0.9 1 1 1 1 1 1.1 

1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.3 1.3 1.4 

1.4 1.4 1.5 1.5 1.6 1.7 1.7 1.8 1.9 2 

2.1 2.3 2.4 2.7 2.8 3.2 3.5 4.3 4.9 7.1 

10.2 35.92 5.7 3.0 3 2.5 2.2 2 1.8 1.6 

1.5 1.4 1.3 1.3 1.2 1.1 1.1 1 1 1 

0.9 0 0 0 0 0 0 0 0 0 

0 0 

4002.1 

RUN DATE 7/16/2009 

RATIONAL METHOD KYDROGMPH PROGRAM 

COPYRIGHT 1992, 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF mEFFIClENT IS 0.3 

RATIONAL METHOD TIME OF mNCENTRATION IS 13 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CAFX! MUST BE ADDED TO YOUR HEC-I 

IT 2 01JAN90 1200 200 

0.005 

13 01JIU190 1147 

0 0 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 

0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.7 1 0.9 

5.4 0.8 0.5 0.4 0.3 0.3 0.3 0.2 0.2 0 

0 0 0 0 0 0 0 0 0 0 

KK combine 

KM Combine the two drainage areas entering the detention basin 

HC 2 

KK DETAIN 

KM 100-YELQ DETENTION 

KO 0 0 0 0 2 1 

RS 1 STOR - 1 
SV 0 0.72 0.94 1.05 1.246 

SQ 0 0.67 2.76 5.51 15.5 



LINE 

4006  

Undetained Area Trib to Node 4006  

RUN DATE 7 /16 /2009  

RATIONAL METHOD HYDROGRAPH PRCGRRM 

COPYRIGHT 1 9 9 2 ,  2001 .  RICK ENGINEERING C O M P W  

6HR RAINFALL IS 3 . 6  INCHES 

RATIONAL METHOD RUNOFF CQEFFICIENT IS 0 .284  

RATIONAL METHOD TIME OF CONCENTRATION IS 16  MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 

IT 2  01JAN90 1 2 0 0  200 

o . o o n  
1 6  01JAN90 1152  

0  0 . 1  0 . 1  0 . 1  0 1  0 . 1  0 . 1  0 . 1  0 . 1  0 . 1  

0 . 1  0 - 1  0 . 2  0 . 2  0 . 3  0 . 4  1 . 3 8  0 . 2  0 . 1  0 . 1  

0 . 1  0 . 1  0 . 1  0 . 1  0  0  0  0  0  0  

0  0  0  0  0  

KK Combine 

KM combine detained outflow from 084 and area trib to Node 4006  

KO 0  0  0  0  2 1  

HC 2  

ZZ 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

LINE IV) ROUTING (---s) DIVERSION OR PUMP FLOW 

NO. 1. 1 CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED F W W  

6 4003 

4 1  Combine . . . . . . . . . . . .  

v 
v 

44 DETAIN 

67 Combme . . . . . . . . . . . .  

('.') RUNOFF ALSO COMPUTED AT THIS LOCATION 



......................................... 
FLOOD HYDROGRnPH PACKAGE IHEC-11 . 

JUN 1998 

VERSION 4.1 

RUN DATE 29JUL09 TIME 14:50:13 '1 

......................................... 

U.S. I\Rm CORPS OF ENGINEERS 

f HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

I9161 756-1104 

...................................... 

MEIiWWOOD 5-15956 01/13/09 FILE: MW4000D.HCl 

DETENTION FOR 100-YEAR STORM EVENT (BASED ON RATIONAL METHOD) 

R/0-.50. PRECIP-3.6IN. TC 6.66MIN 

o m p w  CONTROL VARIABLES 

I PRNT 3 PRINT CONTROL 

IPWT 1 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 1 MINUTES IN COMPUTATION INTERVAL 

IDATE 1JAN9O STARTING DATE 

ITIME 1200 STARTING TIME 

NQ 600 NUMBER OF HYDRCGRAPH ORDINATES 

NDDATE 1JAN9O ENDING DATE 

NDTIME 2159 ENDING TIME 

ICENT 19 CENTURY MAF% 

COMrnATION INTERVAL .02 HOURS 

TOTAL TIME BASE 9.98 H0UP.S 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH. ELEVATION FEET 

F W W  CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

6 KK . 4003 ' 

.............. 
RUN DATE 7/16/2009 

RATIONAL METHOD HYDROGRAPH PROGRRM 

COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.62 

RATIONAL METHOD TIME OF CONCENTRATION IS 6 MIN 



FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 

IT 2 0 1 ~ ~ ~ 9 0  1200 200 

OUTPUT CONTROL 

I P m  

IPLOT 

QSCAL 

IPNCH 

IOUT 

ISAV1 

ISAV2 

TIMINT 

VARI-LES 

3 PRINT m m o L  

1 PLOT COrnOL 

0. HYDROGRAPH P W T  SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 6 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1157 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CHAPALTERISTICS 

TAREA .01 SUBBASIN AFGA 

HYDROGRAPH AT STATION 4003 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFSI (HRI 6-SIR 24-HR 72-HR 9.98-HR 

3 6 .  4.05 (CFSI 3. 2. 2. 2. 

(INCHES) 2.210 2.211 2.211 2.211 

IAC- FTI 1. 1. 1. ) 1. 

CUMULATIVE AREA = .01 SQ MI 

RUN DATE 7/16/2009 

RATIONAL METHOD HYDROGRAPH P R O G M  

COPYRIGHT 1992, 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.3 

RATIONAL METHOD TIME OF CONCENTFATION IS 13 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-I 

IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 13 TIME INTERVAL IN MINUTES 



JXDATE lJAN9O STARTING DATE 

JXTIME 1147 STARTING TIME 

SUBBASIN RUNOFF DATA 

35 BA SUBBASIN CHAFACTERISTICS 

TAREA .OO SUBBASIN AREA 

HYDROGMPH AT STATION 4002.1 

PEAK F W W  TIME MAXIMUM AVERAGE F W W  

(CFSI (HRl 6-HR 24-HR 72-HR 9.98-HR 

5. 4.12 (CFSI 1. 0. 0. 0. 

(INCHES) 1.061 1.061 1.061 1.061 

(AC-fT1 0. 0. 0. 0. 

CLlMULATlVE AREA - .OO SQ MI 

.............. 
41 KK . Combine ' 

.............. 
Combine the two drainage areas entering the detention basin 

43 HC HYDROGMPH COMBINATION 

ICOMP 2 NUMBER OF KIDRMjMPHS TU COMBINE 

HYDROGMPH AT STATION Combine 

PEAK FLOW TIME MAXIMUM AVERAGE F W W  

(CFSI (HR) 6-HR 24-HR 72-HR 9.98-HR 

40. 4.05 (CFS) 3. 2. 2. 2. 

(INCHES) 1.846 1.847 1.847 1.847 

(AC-€TI 2. 2. 2. 2. 

CUMULATIVE AREA - .02 SQ MI 



4 4  KK DETAIN . 
.............. 

100-YEAR DETENTION 

46 KO OUTPUT CONTROL VARIABLES 

I P W  3 PRINT CONTROL 

IPWT 1 PLOT CONTROL 

QSCAL 0. HYDROGRAPH P W T  SCALE 

I PNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 

ISAV2 600 IAST ORDINATE PUNCHED OR SAVED 

TIMINT -017 TIME INTERVAL IN HOURS 

HYDROGRAPH ROWING DATA 

PEAR F W W  

ICFS) 

15. 

PEAK STORAGE 

IAC-FTI 

1. 

PEAK STAGE 

(FEET) 

104.00 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

STORAGE .o .7 .9 1.0 1.2 

DISCHARGE 0. 1. 3. 6. 16. 

ELEVATION 100.00 102.40 103.00 103.32 104.00 

HYDROGRAPH AT STATION DETAIN 

TIME MAXIMUM AVERAGE F W W  

(HR) 6-HR 24-HR 72-HR 9.98-HR 

4.13 ICFSI 3. 2. 2. 2. 

(INCHES) 1.504 1.718 1.718 1.718 

(AC-FT) 1. 1. 1. 1. 

TIME 

(HR) 

4.13 

TIME 

IHR) 

4.13 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 9.98-HR 

1. 1. 1. 1. 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-WI 9.98-HR 

102.74 102.43 102.43 102.43 

CUMULATIVE AREA - .02 SQ MI 



Undetained Area Trib to Node 4006 

RUN DATE 7/16/2009 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.284 

RATIONAL METHOD TIME OF CONCENTRATION IS 16 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARE MUST BE ADDED TO mm HEC-I 
IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 16 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1152 STARTING TIME 

SUBBASIN RUNOFF DATA 

61 BA SUBBASIN CHI\RI\CPERISTICS 

TAREA .OO SUBBASIN AREA 

HYDROGRAPH AT STATION 4006 

PEAK FLOW TIME MAXIMUM AVERAGE F W W  

(CFSI IHRI 6-HR 24-HR 72-HR 9.98-HR 

1. 4.13 (CFS) 0. 0. 0. 0. 

(INCHES) 1.051 1.062 1.062 1.062 

IAC-€TI 0. 0. 0. 0. 

CUMULATIVE AREA = .OO SQ MI 

.............. 
Combine detained outflow from DB4 and area trib to Node 4006 

OUTPUT CONTROL VARIABLES 

I PRNT 3 PRINT CONTROL 

IPWT 1 P W T  CONTROL 

QSCliL 0. HYDROGRAPH PLOT SCALE 

I PNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDRCGRAPH ON THIS UNIT 

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 

ISAV2 600 LRST ORDINATE PUNCHED OR SAVED 

TIMINT ,017 TIME INTERVAL IN HOURS 



HYDROGMPH COMBINATION 

I W M P  2 NUMBER OF HYDROGMPHS TO COMBINE 

HYDROGRRPH AT STATION Combine 

PEAK F W W  TIME KAXIMUM AVERAGE F W W  

ICFSI IHRI 6-HR 24-HR 72-HR 9.98-HR 

17. 4.13 (CFS) 3. 2. 2. 2. 

(INCHES) 1.443 1.654 1.654 1.654 

(AC-FTI 1. 2. 2. 2. 

CUMULATIVE AREA - .02 SQ MI 



PEAK 

OPERATION STATION F M W  

HYDRCGRAPH AT 4003 36. 

HYDROGRAPH AT 4002.1 5 .  

2 COMBINED AT Combine 40. 

ROUTED M DETAIN 15. 

HYDROGRAPH AT 4006 1. 

2 COMBINED AT CoOmbine 17. 

RUNOFF SIJMMARY 

F M W  IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

TIME OF AVERAGE F W W  FOR MRXIMUM PERIOD 

PEAK 6-HOUR 24-HOUR 72-HOUR 

4.05 3. 2. 2. 

4 12 1. 0. 0. 

4.05 3 .  2. 2. 

4.13 3. 2. 2. 

4.13 0. 0. 0. 

4 13 3. 2. 2. 

BASIN 

m E A  

MAXIMLlhl TIME OF 

STAGE MAX STAGE 

** '  NORMAL END OF HEC-1 ". 





...........*****......,..*.***.........., 
FLOOD HYDROGRAPH PACKAGE IHEC-1) * 

JUN 1998 

VERSION 4.1 

RUN DATE 13AUGO9 TIME 16-26-33 + 

......................,..*..**..*..*...*. 

X X XXXXXXX xxxxx X 

X X X  X X XX 

X X X  X X 

XXXXXXX XXXX X XXXXX X 

x X X  X X 

x X X  X X X 

X X xxxxxxx XXXXX XXX 

If.t........t..t,..*t..t**...+...~...~ 

. U.S. ARMY CORPS OF ENGINEERS . HYDROLUZIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 756-1104 

THIS PROGUAM REPLACES ALL PREVIOUS VE9SION.5 OF HEC-I KNOWN AS HECl (.LAN 73). HECIGS. HEClDB. AND HECIXW 

THE DEFINITIONS OF VARIABLES -RTIMP 4ND -RTIOR- HAVE CHPSlGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD NAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALNLRTION, DSS:WRITE STAGE FREQUENCY. 

DSS:REIID TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND RMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

LINE 

'DIAGRAM 

ID MEnWWOOD 5-15956 01/19/09 FILE: MW7A7B.HCl 

ID DETENTION FOR 100-YEAR STORM EVENT (BASED ON RATIONAL METHOD) 

ID FOR COMINED DRAINiiGE BASINS 7000A AND 70008 

IT 1 01JAN90 1200 900 

I0 3 1 

KK 7000A 

KM DRAINAGE BASIN 7000A 

KM RUN DATE 8/8/2009 

KM RATIONAL METHOD HYDROGRAPH PROGRAM 

KM COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.49 

KM RATIONAL METHOD TIME OF CONCENTRATION IS 10 MIN. 

KM FOR THlS DATA TO RUN PROPERLY THlS IT CARD MUST BE ADDED TO YOUR HEC-1 

KM IT 2 01JAN90 1200 200 

KO 0 0 0 0 2 1 

BA 0.3039 

IN 10 01JAN90 1155 

QI 0 20.5 20.9 21.7 22.2 23.1 23.7 24.8 25.4 26.8 

QI 27.5 29.3 30.2 32.4 33.7 36.6 38.3 42.5 45.1 51.6 

QI 56 68.4 78 114.5 233.6 505.77 91.8 61.4 48.1 40.3 

QI 35 31.3 28.4 26.1 24.2 22.6 21.3 0 0 0 

QI 0 0 0 0 0 0 0 0 

KK 08711 

KM 100-YEAR DETENTION 

KO 0 0 0 0 2 1 

RS 1 STOR 6.75 

SV 0 9.329 11.95 14.77 18.8 

SQ 0 13.08 31.51 96.4 255 

SE 100 103.167 104.0 104.87 106 

70008 

DRIANAGE BASIN 70008 

RUN DATE 8/8/2009 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.41 

RATIONAL METHOD TIME OF CONCENTRATION IS 12 MIS. 

FOR THIS DATA M RUN PROPERLY THIS IT CliRD MUST BE ADDED TO YOUR HEC-1 

IT 2 01JAN90 1200 200 

0 0 0 0 2 1 

0.07 

12 OlJAN90 1154 

0 4 4.1 4.2 4.4 4.6 q.7 5 5.2 5.6 

5.8 6.3 6.6 7.3 7.7 8.8 9.6 11.7 13.4 19.6 

29.3 97.43 15.7 10.5 8.2 6.9 6 5.4 4.9 4.5 

4.1 0 0 0 0 0 0 0 0 0 

0 0 



LINE ID . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

45 KK 0878 

50 KM DETAIN 70008 

51 KO 0 . O  0 0 21 

52 RS 1 STOR 1.3 

53 SV 0 2.544 3.302 3.69 4.2 

54 SQ 0 2.642 11.50 21.90 45.6 

55 SE 100 103.167 104.0 104.41 106 

KKlOOOB-DS 

KM DRAIANGE BASIN WWNSTRERM OF DB7B (NOT DETAINED) 

KM RUN DATE 8/8/2009 

KM RATIONAL METHOD' HYDROGRAPH PROGWVl 

KM COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.6 

KM RATIONAL METHOD TIME OF CONCENTRATION IS 6 MIN. 

KM FOR THIS DATA m RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-I 
KM IT 2 01JAN90 1200 200 

BA 0.0008 

IN 6 01JAN50 1157 

QI 0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 1  

QI 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

QI 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Ql 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.5 

01 0.8 2.44 0.4 0.3 0.2 0.2 0.2 0.1 0.1 0.1 

QI 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

QI 0.1 0 0 0 0 0 0 0 0 0 

a1 0 0 

76 KK COMBINE 

77 KO 0 0 0 0 2 1 

78 HC 3 

75 7.2 



SCHEMATIC D I A G M  O f  STREAM NETWORK 

INPUT 

LINE IV) ROUTING I - - - > )  DIVERSION OR PUMP FLOW 

NO. I . )  CONNECTOR ( c - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

7 6  COMBINE . . . . . . . . . . . . . . . . . . . . . . . .  

I s . . )  RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



+ FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

JUN 1998 

VERSION 4.1 

* RUN DATE I3AUGO9 TIME 16:26:33 . 
......................................... 

MEALXJWOOD 5-15956 01/19/09 FILE: MW7A7B.HC1 

DETENTION FOR 100-YEAR STORM EVENT (BASED ON RATIONAL METHOD) 

FOR COMINED DRAINAGE BASINS 7000A iWD 70008 

OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 

IPLOT 1 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 1 MINUTES IN COMPUTATION INTERVAL 

IDATE 1JAN90 STARTING DATE 

ITIME 1200 STARTING TIME 

NQ 900 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE ZJAN90 ENDING DATE 

NDTIME 0259 ENDING TIME 

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 02 HOURS 

TOTAL TIME BASE 14.98 HOURS 

r U.S. ARMY CORPS OF ENGINEERS . HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 156-1104 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH. ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

6 KK 7OOOA • 

.............. 
DRAINAGE BASIN 1000A 

RUN DATE 8/8/2009 

RATIONAL METHOD HYDROGFLAPH PROGRAM 

COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.49 



RATIONAL METHOD TIME OF CONCENTmTION IS 10 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CRRD MUST BE RDDED TO YOUR HEC-1 

IT 2 OIJAN90 1200 200 

OUTPUT CONTROL 

IPRNT 

IPLOT 

QSCAL 

IPNCH 

IOUT 

ISAVl 

ISAV2 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 PLOT CONTROL 

0. HYDROGRAPH P W T  SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

900 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

TIME DATA FOR INPUT TIME SERIES 

JXMlN 10 TIME INTERVAL IN MINUTES 

JXDATE 1JAN9O STARTING DATE 

JXTIME 1155 STARTING TIME 

SUBBASIN RUNOFF DATA 

17 BA SUBBASIN CHliRliCTERISTICS 

TAREA .30 SUBBASIN AREA 

HYDROGRAPH AT STATION 700011 

PEAK FLOW TIME MRXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 14.98-HR 

506. 4.08 (CFS) 57. 23. 23. 23 

(INCHES) 1.749 1.751 1.751 1.751 

IAC-FT) 28. 28. 28. 28. 

CUMULATIVE AREA = 3 0  SQ MI . 

.............. 
24 KK 'I DB7A . 

.............. 
100-YEAR DETENTION 

OUTPUT CONTROL 

I PRNT 

I PLOT 

QSCAL 

IPNCH 

IOUT 

ISAV1 

I SAV2 

VARIRBLES 

3 PRINT CONTROL 

1 PLOT CONTROL 

0. HYDROGRIlPH PLOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDRMjRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

900 LAST ORDINATE PUNCHED OR SAVED 



TIMINT -017 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

PEAK FLOW 

ICFSJ 

254. 

PEAK STORAGE 

(AC-FT) 

19. 

PEAK STAGE 

(FEET) 

106.00 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP ' STOR TYPE OF INITIAL CONDITION 

RSVRIC 6.75 INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

STORAGE .O 9.3 11.9 14.8 18.8 

DISCHARGE 0. 13. 32. 96. 255. 

ELEVATION 100.00 103. 17 104.00 104.87 106.00 

HYDROGRAPH AT STATION D87A 

TIME MUXIMUM AVERAGE FiaW 

IHRI 6-HR 24-HR 72-HR 14.98-HR 

4.18 (CFS) 49. 25. 25. 25. 

IINCHES) 1.513 1.926 1.926 1.926 

IAC-FT) 25. 31. 31. 31. 

TIME 

IHRI 

4.18 

TIME 

(HR) 

4.18 

M I M U M  AVERAGE STORAGE 

6-HR 24-HR 72-HR 14.98-HR 

12 9. 9. 9. 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 14.98-HR 

103.95 102.89 102.89 102.89 

CUMULATIVE AREA = .3O SQ MI 

... r . .  .+. *r. + + +  ... . I .  .+. t.. ... + + +  +.+ I . .  tr. r . .  ..+ .+. +.. .+. ..+ + + +  ... r . .  ... r . i  +.. It. +.. r . .  ... + * +  *.. .. 

31 KK ' 70008 ' 

,,....+....**. 

DRIANAGE BASIN 70008 

RUN DA?E 8/8/2009 

RRTIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.41 

RRTIONAL METHOD TIME OF CONCENTRATION IS 12 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 

IT 2 OlJAN90 I200 200 



OUTPUT CONTROL 

IPRNT 

IPWT 

QSCAL 

IPNCH 

IOUT 

ISAVI 

ISAV2 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 P W T  CONTROL 

0. HYDROGRAPH PLOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGWPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

900 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 12 TIME INTERVAL IN MINlPTES 

JXDATE ISAN90 STARTING DATE 

JXTlME 1154 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 

TAREA .07 SUBBASIN AREA 

HYDROGRAPH AT STATION 70008 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

ICFSI IHRI 6-HR 24-HR 72-HR 14.98-HR 

97. 4.10 (CFS) 11. 4. 4. 4. 

(INCHES) 1.463 1.466 1.466 1.466 

IAC-FT) 5. 5 .  5. 5 .  

CUMULATIVE AREA n 0 7  SO MI 

DETAIN 70008 

51 KO OUTPUT CONTROL 

I PRNT 

I PLOT 

QSCAL 

l PNCH 

IOUT 

ISAV1 

I SAY2 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 PLOT CONTXOL 

0. HYDRCGRAPH P W T  SCALE 

0 PUNCH COMPUTED HYDRCGRAPH 

21 SAVE HYDROGWPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

900 LAST ORDINATE PUNCHED OR SAVED 

0 1 7  TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 



PEAK FLOW 

ICFSI 

46. 

PEAK SMRAGE 

(AC-FTI 

4. 

PEAK STAGE 

(FEET1 

106.00 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC 1.30 INITIAL CONDITION 

X .OO WORKING R A N D  D COEFFICIENT 

STORAGE .O 2.5 3.3 3.7 4.2 

DISCHARGE 0. 3. 12. 22 46 

ELEVATION 10000 103.17 104.00 104.41 106.00 

HYDROGRAPH AT STATION 0878 

TIME MAXIMUM AVERAGE FLOW 

IHR) 6-HR 24-HR 72-HR 14.98-HR 

4.23 ICFSI 8. 4. 4. 4. 

(INCHES) 1.118 1.467 1.461 1.467 

IAC-FT) 4. 5. 5 .  5 .  

TIME 

(HR) 

4.23 

TIME 

IHRI 

4.23 

MAXIMUM AVERAGE STORAGE . 

6-HR 24-HR 72-HR 14.98-HR 

3. 2. 2. 2. 

MAXIMUM AVEWLGE STAGE 

6-HR 24-HR 72-HI? 14.98-HR 

103.52 102.67 102.67 102.67 

CUMULATIVE AREA I .07 SQ MI 

56 KK * 70008-DS . 
.............. 

DRAIANGE BASIN WWNSTREAM OF DB7B (NOT DETAINED) 

RUN DATE 8/8/2009 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992. 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT I6 0.6 

RATIONAL METHOD TIME OF CONCENTRATION IS 6 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CAF'D MUST BE ADDED TO YOUR HEC-1 

IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIEJ 6 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIMI: 1157 STARTING TIME 



SUBBASIN RUNOFF DATA 

66 BA SUBBASIN CHARACTERISTICS 

TAREA .OO SUBBASIN RREA 

HYDROGRAPH AT STATION 7000B_DS 

PEAK FLOW TIME MAXIM& AVERAGE FLOW 

(CFSI (HRI 6-HR 24-HR 72-HR 14.98-HR 

2. 4.05 (CFSI 0. 0. 0. 0. 

(INCHES) 2.172 2.175 2.175 2.175 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = -00 SQ MI 

76 KK . COMBINE ' 

**....*.,*,*,, 

OUTPUT CONTROL VARIABLES 

I PRNT 3 PRINT I'CONTROL 

I PLOT 1 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

I PNCH 0 PUNCH COMPUTED HYDROGRAPH 

l0UT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 

I SAV2 900 LliST ORDINATE PUNCHED OR SAVED 

TIMINT -011 TIME INTERVAL IN HOURS 

78 KC HYDROGRAPH COMBINATION 

ICDMP 3 hWMBER OF HYDRCGRAPHS TO COMBINE 

HYDROGRAPH AT STATION COMBINE 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HRI 6-HR 24-HR 72-HR 14.98-HR 

299. 4.20 (CFS) 58. 30. 30. 30. 

(INCHES) 1.439 1.841 1.841 1.841 

(AC-FT) 29. 37. 37. 37. 

CUMULATIVE AREA - .37 SQ MI 





RUNOFF SUMMILRY 

FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQU-E MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK 6-HOUR 24-HOLIR 72-HOUR RREA STAGE MAX STAGE 

HYDROGRAPH AT 700011 506. 4.08 57 23. 2 3  .30 

ROUTED TO D87A 254. 4.18 49. 25. 25. 3 0  106.00 4.18 

HYDROGRAPH AT 70008 97. 4.10 11. 4 .  4. .07 

ROUTED TO DB7B 46. 4 . 2 3  8. 4. 4 .  07 106.00 4.23 

HYDROGRAPH AT 70008-DS 2 .  4.05 0. 0. 0. 00 

3 COMBINED AT COMBINE 299. 4.20 58. 30. 30. .37 

... N O W L  END OF HEC-I ." 





,...,*......*....*........**............* 
FLOOD HYDROGRAPH PACKIIGE IHEC-11 . 

jlRi 1998 

VERSION 4.1 

* RUN DATE 293UL09 TIME 09:30:52 

.............,~,..*...................... 

t U.S. ARMY CORPS OF ENGINEERS 

HYDROUXjIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 756-1104 

*....,.............,.~........*....... 

X X XXXXXXX XXXXX X 

X X X  X X XX 

x X X  X X 

XXXXXXX XXXX X XXXXX ' X 

X X X  X X 

X X X  x ? X 

X X XXXXXXX XXXXX XXX 

THIS P R O O M  REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731. HECIGS. HECIDB, ANC HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- ANC -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS.DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFWW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE RIMRITHM 



LINE 

.*' FREE ... 
*DIAGRAM 

ID Meadowood 5-15956 

ID 100-YEAR, 6-HOUR DETENTION ANALYSIS 

ID 7/26/09 FILENAME: MW8000.HC1 

IT 1 01JAN90 1200 2000 

I0 3 1 

KK8149.hcl 

KM RUN DATE 7/28/2009 

KM F W W  INFORMATION AT NODE 8149 THAT ENTERS DET BASIN 

KM RATIONAL METHOD HYDROGRAPH PROGRAM 

KM COPYRIGHT 1992, 2001, RICK ENGINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.55 

KM RATIONAL METHOD TIME OF CONCENTRATION IS 10 MIN. 

KM FOR THIS DATA m RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-1 
KM IT 2 01JAN90 1200 200 

BA 0.0384 

IN 10 OlJAN90 1155 

01 0 3 3 3 .  3.2 3.3 3.4 3.6 3.7 3.9 

QI 4 4.2 4.4 4.7 4.9 5.3 5.5 6.1 6.5 7.5 

QI 8.1 9.9 11.3 16.5 16.8 90.01 13.3 8.9 6.9 5.8 

QI 5.1 4.5 4.1 3.8 3.5 3.3 3.1 0 0 0 

QI 0 0 0 0 0 0 0 0 

KK DetA 

KO 0 0 0 0 21 

RS 1 STOR - 1 
SV 0 -65 .86 1.11 1.78 

SQ 0 1.54 3.90 13.18 45 

SE 0 102.37 103 103.72 104 

KK8152.hCl 

KM RUN DATE 7/28/2009 

KM FLOW INFORMRTION AT NODE 8152 THAT IS NOT DETAINED 

KM RATIONAL METHOD KYDROGRAPH PROGRAM 

KM COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

KM 66H RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENT IS 0.701 

KM RATIONAL METHOD TIME OF CONCENTmTION IS 6 MIN. 

KM FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-I 

KM IT 2 OlJAN9O 1200 200 

BA 0.0034 

IN 6 OlJAN90 1157 

QI 0 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 

I 0.4 0.4 0.4 0.4 0.4 0.a 0.4 0.5 0.5 0.5 

QI 0.5 0:5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 

QI 0.8 0.8 0.9 1 1 1.2 1.3 1.5 1.8 2.6 

QI 2.9 13.73 2.1 1.4 1.1 0.9 0.8 0.7 0.6 0.6 

QI 0.5 0.5 0 . 5  0.5 0.4 0.4 0.4 0.4 0 0.4 

QI 0.3 0 0 0 0 0 0 0 0 0 

QI 0 0 



LINE 

KK Combine 

KO 0 0 0 ' 0 21 

HC 2 

KK820O.hcl 

KM RUN DATE 3/18/2009 

KM FLOW INFORMATION FROM BASIN 8200 THAT ENTERS DET BASIN 

KM RATIONAL METHOD HYDROGRAPH P R O O M  

KM COPYRIGHT 1992. 2001, RICK ENOINEERING COMPANY 

KM 6HR RAINFALL IS 3.6 INCHES 

KM RATIONAL METHOD RUNOFF COEFFICIENI IS 0.551 

KM RATIONAL METHOD TIME OF CONCENTRATION IS 11 MIN. 

KM FOR THIS DATA TO RUN PROPERLY THIS IT O R D  MUST BE ADDED TO YOUR HEC-1 

KM IT 2 01JAN90 1200 200 

BA 0.0108 

IN 11 01JAN90 1153 

Qf 0 3.1 3.1 3.3. 3.4 3.5 3.6 3.8 3.9 4.2 

QI 1.3 4.6 4.8 5.2 5.4 6 6.4 7.3 7.9 9.7 

QI 11.1 16.2 24.6 80.3 13 8.7 6.8 5.7 5 4.4 

QI 4 3.7 3.4 3.2 0 0 0 0 0 0 

QI 0 0 0 0 0 

KK Combine 

KO 0 0 0 0 2 1 

HC 2 

7.7. 



SCHEMATIC DIAGE'AM OF STREAM NETWORK 

INPIPI' 

LINE I V I  ROUTING I - - - > )  DIVERSION OR PUMP F W W  

NO. ( .  1 CWNNECMR ( < - - - I  RETURN OF DIVERTED OR PUnPED FLOW 

4 9  C o m b i n e  . . . . . . . . . . . .  

(".1 RUNOFF ALSO COMPUTED AT THIS  MCATION 



......................................... 

. FLOOD HYDROGRAPH PACKAGE IHEC-11 . 
SUN 1998 

VERSION 4.1 

* RUN DATE 29JUL09 TIME 09:30:52 . 
......................................... 

U.S. ARMY CORPS OF ENGINEERS . WYDROLaGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 756-1104 

...................................... 

Meadowood 5-15956 

100-YEAR, 6-HOUR DETENTION ANALYSIS 

7laslos FILENRME: MWSOOO.HC~ 

OUTPUT CONTROL VARIABLES 

I PRNT 3 PRINT CONTROL 

IPWT 1 P W T  CONTROL 

QSCAL 0. HYDROGRAPH P W T  SCALE 

HYDROGRAPH TIME DATA 

NMIN 1 MINUTES IN COMPUTATION INTERVAL 

IDATE 1JAN90 STARTING DATE 

ITIME 1200 STARTING TIME 

NQ 2000 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 2JAN90 ENDING DATE 

NDTIME 2119 ENDING TIME 

ICENT 19 CENTURY W K  

COMPUTATION INTERVAL .02 HOURS 

TOTAL TIME BASE 33.32 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

F W W  CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE- FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FMENHEIT 

RUN DATE 7/28/2009 

FIAW INFOWTION AT NODE 8149 THAT ENTERS DET BASIN 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.55 



RATIONAL METHOD TIME OF CONCENTRI\TION IS 10 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED TO YOUR HEC-I 

IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 10 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1155 STARTING TIME 

SUBBASIN RUNOFF DATA 

16 BA SUBBASIN C~CTERISTICS 

TAREA 0 4  SUBBASIN AREA 

HYDROGRAPH AT STATION 8149.hC1 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72:HR 33.32-HR 

90. 4.08 (CFS) 8 .  2. 1. 1. 

(INCHES1 2.001 2.003 2.003 2.003 

LAC-FT) 4. 4. 4. 4. 

CUMlRJLTIVE AREA - .04 SQ MI 

24 KO OUTPUT CONTROL 

IPRNT 

IPWT 

Q s m  

IPNCH 

lorn 

ISAV1 

I SAV2 

TIMINT 

VARIABLES 

3 PRINT m m R o L  

1 P W T  CONTROL 

0. HYDROGRAPH P W T  SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDRCGRAPH ON THlS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

2000 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

STORAGE .O .6 .9 1.1 1.8 



PEAK FWW 

(CFSI 

45. 

PEAK STORAGE 

(AC- FT) 

2. 

PEAK STAGE 

(FEET) 

104.00 

DISCHARGE 0. 2. 4. 13. 45 

ELEVATION .OO 102.37 103.00 103.72 104.00 

HYDROGFSPH AT STATION DetA 

TIME W I M R I  AVERAGE FWW 

(HR) 6-HR 24-HR 72-HR 33.32-HR 

4.18 (CFSI 8. 2. 2. 2. 

(INCHES) 1.926 2.301 2.311 2.311 

(AC-FTI 4. 5. 5. 5. 

TIME 

IHRI 

4.18 

TIME 

(HR) 

4 1 8  

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 33.32-HR 

1. 0. 0. 0. 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 33.32-HR 

103.11 50.90 37.16 37.16 

CmULhTIVE AREA = .04 SQ MI 

............. 
RUN DATE 7/28/2009 

FLOW INFORMRTION AT NODE 8152 THAT IS NOT DETAINED 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992. 2001. RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.701 

RATIONAL METHOD TIME OF CONCENTRATION IS 6 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT cA!4D MUST BE ADDED TO YOUR HEC-1 

IT 2 OlJAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 6 TIME INTERVAL IN MINUTES 

JXDATE 1JAN90 STARTING DATE 

JXTIME 1157 STARTING TIME 

SUBBASIN RUNOFF DATA 

3 9 B A  . SUBBASIN WCTERISTICS 

TAREA .OO SUBBASIN AREA 



HYDROGRAPH AT STATION 8152.hcl 

PEAK F M W  TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 33.32-HR 

14. 4.05 (CFS) 1. 0. 0. 0. 

(INCHES) 2.546 2.547 2.547 2.547 

(AC-FTJ 0. 0. 0. 0. 

CUMULRTIVE AREA = .OO SQ MI 

.............. 
4 9  KK Combine ' 

.............. 
50 KO OUTPUT CONTROL 

I P r n  

I P W T  

QSCAL 

I PNCH 

IOUT 

ISAV1 

ISAV2 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 PLOT CONTROL 

0. HYDRODRAPH PIOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

2000 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

51 HC HYDROGRAPH COMBINATION 

ICOHP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Combine 

PEAK F W W  TIME MAXIMUM AVERAGE FMW 

ICES) (HR) 6-HR 24-HR 72-HR 33.32-HR 

46. 4.18 LCFS) 9. 3. . ' 2 .  2. 

(INCHES) 1.969 2.321 2.330 2.330 

IAC-FT) 4. 5 .  5 .  5. 

CLBNLRTIYE AREA - .04 SQ MI 



5 2 K K  ' 8200.hC1 ' 

.............. 
RUN DATE 3/18/2009 

FLOW INFORMATION FROM BASIN 8200 THAT ENTERS DET BASIN 

RATIONAL METHOD HYDROGRAPH PROGFAM 

COPYRIGHT 1992. 2001, RICK ENGINEERING COMPANY 

6HR RAINFALL IS 3.6 INCHES 

RATIONAL METHOD RUNOFF COEFFICIENT IS 0.551 

RATIONAL METHOD TIME OF CONCENTRATION IS 11 MIN. 

FOR THIS DATA TO RUN PROPERLY THIS IT CARD MUST BE ADDED M YOUR HEC-1 

IT 2 01JAN90 1200 200 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 11 TIME INTERVAL IN MINUTES 

JXDATE lJAN90 STARTING DATE 

JXTIME 1153 STARTING TIME 

SUBBASIN RUNOFF DATA 

62 BA SUBBASIN OLhRACCERISTICS 

TAREA .04 SUBBASIN AREA 

HYDROGRAPH AT STATION BZ00.hcl 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CfS1 (HRI 6-HR 24-HR 72-HR 33.32-HR 

80. 4.10 (CFS) 9. 2. 2. 2. 

(INCHES1 1.966 1.970 1.970 1.970 

(AC-FTI , 4. 4. 4. 1. 

CUMULATIVE AREA - .04 SQ MI 

OUTPUT CONTROL 

I PRNT 

IPLOT 

QSCAL 

I PNCH 

IOUT 

I SAVl 

ISAVZ 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 PLOT CONTROL 

0. HYDROGRAPH PLOT SCALE 

o PUNCH COMPUTED HYDROGRAPH 
21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

2000 LAST ORDINATE PUNCHED OR SAVED 

-017 TIME INTERVAL IN HOURS 



HYDROGRAPH ROUTING DATA 

PEAK F W W  

ICFS) 

38. 

PEAK STORAGE 

(AC-FT) 

3. 

PEAK STAGE 

(FEET) 

104.00 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE ,OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 

i( .OO WORKING R AND D COEFFICIENI 

STORAGE .O 1.3 1.6 2.0 2.8 

ELEVATION .OO 102.34 103.00 103.54 104.00 

TIME 

IHRI 

4.22 

TIME 

(HR) 

4.22 

TIME 

IHR) 

4.22 

HYDROGRAPH AT STATION DetB 

6-HR 

(CFS) 8. 

(INCHES) 1.862 

(AC-FT) 4. 

CUMULATIVE AREA - 

MAXIMUM AVERAGE FLOW 

24-HR 72-HR 

3. 2. 

2.422 2.517 

5 .  5. 

MAXIMUM AVERAGE STORAGE 

24-HR 12-HR 

1. 1. 

MAXIMUM AVERAGE STAGE 

24-HR 72-HR 

77.45 '63.19 

.............. 
75 KK Combine ' 

.............. 
76 KO OUTPUT CONTROL 

I PRNT 

IPWT 

QSCAL 

I PNCH 

IOUT 

ISAVl 

lSAV2 

TIMINT 

VARIABLES 

3 PRINT CONTROL 

1 P W T  CONTROL 

0. HYDROGRAPH PLOT SCALE 

0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 

1 FIRST ORDINATE PUNCHED OR SAVED 

2000 LAST ORDINATE PUNCHED OR SAVED 

,017 TIME INTERVAL IN HOURS 

HYDROGRAPH COMBINATION 



I m M P  2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDRCGFAPH AT STATION Combine 

PEAK FIAW TIME MAXIMUM AVERILGE FU)W 

ICFSJ (HRI 6-nR 24-nR 72-HR 33.32-HR 

8 4 .  4.20 (CFSI 17. 5 .  4 .  4. 

(INCHES1 1 . 9 1 5  2.371 2.422 2.422 

(AC-FTI 8 .  1 0 .  1 1 .  1 1 .  

CUMUUTIVE AREA - .08  SQ MI 



OPERATION STATION 

HYDROGRAPH AT 8149.hC1 

ROUTED TO DetA 

HYDROGRAPH AT 8152.hC1 

2 COMBINED AT Combine 

HYDROGRAPH AT 8200.hcl 

ROUTED TO Dete 

2 COMBINED AT Combine 

RUNOFF SUXM&RY 

FWW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

TIME OF AVERAGE FWW FOR MAXIMUM PERIOD 

PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 

AREA STAGE MAX STAGE 

"' NORMAL END OF HEC-1 "' 





T1 JN - 15956-A 
T2 Meadowood --- WSPGW Analvsis for Existing Condition 
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FILE: MWPre.WSW W S.P G W - CIVILDESIGN Version 14.05 PAGE 5 
Program Package Serial Number: 1462 

WATER SURFACE PROFILE LISTING Date: 6 -  8-2009 Time: 3:44:12 
JN - 15956-A 
Meadowood --- WSPGW Analysis for Existing Condition 

05/29/2009 
*,.*,*...***...~.~.*...*......*..........*...~...~.**.~,*~**.......**.*..*...**.~****.*.+.*,~............~...*~+~**.****., .*..+..* 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticallFlow ToplHeight/lBase Wtl IN0 Wth 
Station I Elev I (FT) I Elev I (CFSI I IFPSI Head I Grd.El.1 Elev I Depth I Width IDia.-FTIor 1.D.I ZL IPrs/Pip 

- 1 -  . - 1 .  ' - 1 .  - I  - - I  - - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I  

L/Elem ICh Slope I I I I SF Avel HF ISE OpthlEroude NlNorm Dp I "N" I X-Falll ZR lType Ch 
t f f * t t f t + ~ + t t * f * + . * ~ t f f f - * * t  ~tff.ffff*~ft*ttff*t/f***.*t~,**.**.~..*I*.... I *+**. l i t  ~*ttf+t*.~.tf+.tt~**,***,~,*.*. 

I 
0 .o 

I - 
TRAP 

I 
0 .O 

I - 
TRAP 

I 
0 .o 

I - 
TRAP 

I 
0 .O 

I - 
TRAP 

I 
0 .O 

I - 
TRAP 

I 
0 .O 

I - 
TRAP 

I 
0 .o 

I - 
TRAP 

I 
0 .o 

I - 

I 
2 .o 

I - 
PIPE 

1123.192 
- I -  

2.108 
I 

1125.300 
- I  - 

JUNCT STR 

1129.300 
- I -  

,100 
I 

1129.400 
- I -  

WALL EXIT 
I 
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T1 JN - 15956-A 
T2 Meadowood --- WSPGW Analysis for Alt.1 Grading 
T3 95/29/2009 
SO ,000 256.430 1 258.220 
R 471.600 258.820 1 ,014 
JX 471.700 258.821 4 3 ,014 6.080 258.821 
,000 
TS 475.700 258.840 5 ,014 
WX 475.700 258.840 6 
R 587.200 259.380 6 ,013 
WE 587.200 259.380 7 ,500 
TS 591.200 259.400 8 ,014 
JX 591.300 259.401 10 9 .014 5.400 259.400 
,000 
R 1125.300 262.158 10 ,014 
JX 1129.300 262.159 14 13 ,014 5.400 262.160 
90.000 
R 1129.400 262.160 14 ,014 



FILE: MWAltl.WSW W S P G W - CIVILDESIGN Version 1 4 . 0 5  
Program Package Serial Number: 1462 

WATER SURFACE PROFILE LISTING 

PAGE 1 

Date: 6- 8 -2009  Time: 3:44 :27  
JN - 15956-A 
Meadowood --- WSPGW Analysis for A l t . 1  Grading 

0 5 / 2 9 / 2 0 0 9  
t***f.f*++*t.f....f*.*****~.*~....*.**.*,**~.*..~***~.*.....***.......*~.*..........***.*......+~**.....*.**..*.......~.*. 

I Invert I Depth I water I Q I Vel Vel I Energy I Super ICriticallFlow ToplHeightllBase Wtl 
station I Elev I (FT) I Elev I I C W )  I (FPSI Head I Grd.El.1 Elev I Depth I Width IDia.-FTlor I.D. I ZL 

- I -  - I - - I  - - I -  - I -  - I - - I -  - I -  - I -  - I -  - I -  - I -  _[. . 

L/Elem ICh Slope I I 1 I SF AveI HF ISE DpthlFr?ude NINorm Dp I "N" I X-Fall1 ZR 
.*.....** I.f.f....fIft.tt+*.l.tt.t.*ttl.*,....*.I****.I.~..*..**l.....,.*.l.~.....l....+*~.l.,*,**..l*....*.l***...*l...*. 

I I I I I I I I I I I I 
, 0 0 0  2 5 6 . 4 3 0  1 .787  258.217 62.83 7 . 5 1  . 8 8  259 .09  .OO 1 . 9 9  7 . 3 6  3 .300  2 . 0 0 0  1 . 5 0  

- I -  - I -  - I -  - I -  - I - - I  - - I -  - I -  - I -  - I - - I -  - I -  - I -  
3 4 3 . 3 5 3  . 0 0 5 1  , 0 0 5 1  1 . 7 4  1 . 7 9  1 . 2 4  1 . 7 9  ,014 .oo 1 . 5 0  

1 I I I I I I I I I I I 
3 4 3 . 3 5 3  2 5 8 . 1 7 0  1 . 7 8 7  259 .957  6 2 . 8 3  7 . 5 1  . 8 8  2 6 0 . 8 3  .OO 1 . 9 9  7 . 3 6  3 . 3 0 0  2 . 0 0 0  1 . 5 0  

- I  - - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  
85 .315  . 0 0 5 1  , 0 0 4 9  .42  1 .79  1.24 - 1 . 7 9  ,014  .oo  1 .so  

I I I I I I I I I I I I 
428.668  258.602 1 .818  2 6 0 . 4 2 1  6 2 . 8 3  7 . 3 1  . 8 3  2 6 1 . 2 5  .OO 1 .99  7 . 4 6  3 .300  2 . 0 0 0  1 . 5 0  

- I -  - I - - I -  - I -  - I -  - I -  - I - - I -  - I -  - I -  - I -  - I -  - I -  
3 0 . 8 6 8  . 0 0 5 1  .0044 . 1 4  1 . 8 2  1 . 2 0  1 . 7 9  .014  .OO 1 . 5 0  

I I I I I I I I I I I I 

4 7 1 . 6 0 0  
- I -  

JUNCT STR 
I 

471.700  
- I  - 

TRANS STR 

4 7 5 . 7 0 0  
- I -  

WALL EXIT 
I 

4 7 5 . 7 0 0  
- I -  

39.003 

**...*.. 
IN0 Wth 
I Prs/Pip 

ITYPe ch 
It*..+** 

I 
0 .O 

I - 
TRAP 

0 .O 
I - 
TRAP 

I 
0 .O 

I - 
TRAP 

0 . O  
I - 
TRAP 

0 .O 
I - 
TRAP 

0 .O 
I - 
TRAP 

I 
0 . O  

I - 
TRAP 

I 
2 .O 

I - 
PIPE 
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N - N *.< " 0  
"I *a m 
tl r m  .z .. "I" . r n  r .s  

0 0 r s  w 





FILE: MWAltl.WSW W S P G W - CIVILDESIGN Version 14.05 PAGE 4 
Program Package Serial Number: 1462 

WATER SURFACE PROFILE LISTING Date: 6- 8-2009 Time: 3:44:27 
JN - 15956-A 
Meadowood --- WSPGW Analysis for Alt.1 Grading 
05/29/2009 ftf . f . f . , fft , . f . , ff . . f**+,***.****,~***. . . . . . . . . . . . . . . .** . . . . .* . .* .* .***.**. . .* . . .* . . . . . . . . .* .* .* .* .**.***.* .  t.*t*t.. 

I Invert I Depth I Water I Q I Vel Vel I Energy I Super ICriticallFlow ToplHeight/lBase Wtl IN0 Wth 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El.1 Elev I Depth I Width I0ia:FTlorI.D.I ZL IPrs/Pip 

- I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I  
L / E l e m  ICh Slope I I I I SF Avel HF ISE Dpthl Froude NlNorrn Dp I N I X-Fall1 ZR IType Ch 

*ttttt**tlt++*.+*ttl**...**tl+*..**.+.l.~..*.. I *t.tt** I j . * f . f . . . l . * * * * t + l * * * * * * . , l * * * . , * . . I * . . . . . * . * * . . . . . .  lttl*... 

I I I I I I I I I I I I I 
756.139 260.252 2.502 262.754 51.35 3.57 .20 262.95 .OO 1.80 9.50 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  ;I- - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  I - 
11.925 .0052 .0008 .01 2.50 .51 1.62 ,014 .00 1.50 TRAP 

I I I I 1 I I I I I I I I - 
768.064 260.314 2.430 262.744 51.35 3.74 .22 262.96 .OO 1.80 9.29 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I - - I -  - I -  - I -  - I -  I - 
11.363 .0052 ,0010 .01 2.43 .54 1.62 .014 .OO 1.50 TRAP 

I I I I I I I I I I I I I 
779.427 260.372 2.361 262.733 51.35 3.93 .24 262.97 .OO 1.80 9.08 2.500 2.000 1.50 0 -0 

- I  - - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - 1 - - I  - I - 
10.772 .0052 ,0011 .01 2.36 .58 1.62 .014 .OO 1.50 TRAP 

I I I I I I I I I I I I I 
790.200 260.428 2.293 262.721 51.35 4.12 .26 262.98 .OO 1.80 8.88 2.500 2.000 1.50 0 .O 

- I  - - I -  - I -  - I -  - I - - I  - - I -  - I -  - I -  - I -  - I -  - I -  - I - I - 
10.143 .0052 ,0012 .01 2.29 .61 1.62 .014 .OO 1.50 TRAP 

I I I I I I I I I I I I I 
800.342 260.480 2.227 262.707 51.35 4.32 .29 263.00 .OO 1.80 8.68 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  - I -  - I - - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  I - 
9.461 .0052 ,0014 .O1 2.23 .65 1.62 ,014 .OO 1.50 TRAP 

I I I I I I I I I I I I I 
809.803 260.529 2.162 262.691 51.35 4.53 .32 263.01 .OO 1.80 8.49 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - 1 -  - I -  I - 
8.708 .0052 ,0016 .01 2.16 .69 1.62 .014 .00 1.50 TRAP 

I I I I I I I I I I I I I 
818.511 260.574 2.100 262.674 51.35 4.75 .35 263.02 .OO 1.80 8.30 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I - I - 
7.855 .0052 ,0018 .01 2.10 .73 1.62 .014 .OO 1.50 TRAP 

I I I I I I 1 I I I I I I 
'826.365 260.615 2.038 262.653 51.35 4.98 .39 263.04 .OO 1.80 8.11 2.500 2.000 1.50 0 .O 

- I  - - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  I - 
5.043 .0052 ,0020 .O1 2.04 .78 1.62 ,014 .OO 1.50 TRAP 

I I I I I I I I I I I I I 
831.408 260.641 1.991 262.632 51.35 5.17 .42 263.05 .OO 1.80 7.97 2.500 2.000 1.50 0 .O 

- I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  - I -  I - 
HYDRAULIC JUMP 
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